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yoghurt an:) YOlJhlJ~t. type £Icir:lfibd milk l);)SD(j hev 8 Ulges. 

In additj.on to set anrJ stlrI'ed typo yogh'Jrt~ drinking 

types of yogrlurt have become vary popular. Ul'inv.ing 

yoghurt is prepared from SlJ86tened low fat mill< usj.ng 

conventional yoyhu rt. cul tu res. It ha& e su it~lb18 

ron$i.t~ncy to b~ drinkabls at luw t~l(ipDrature 8rl~ 

usually has a fru.i.t fJ.c.\vou't". 

to be manufacturing drinkinq type yoghurt Ul.th 50 di:::tinct 

flavours (Aner" 1':-;Hb). lye end Plathur (1SUB) ~tlile 

discus~>.ing about ritliry pl'oce:::sint.1 indl1'.;try of 21st century 

r:u,.)bt:n: of newer daIry prod ..... cts arE! 111<6J), 1.'.1 emerge 
? 

havinq nnvE:\tl' of !'lavoL,r, t~xt.l:re anC. structure. Tho 

uss of d;liry Ly-productu in food inl;u~:;t;ry h likely to 

J.ncre~H~e in gerl4:3!'s.l. 

Foell pacl<nginq is ar;ot.hor gro\J.i..n9 acti\lity tho 

industry ~s well £-l~'. to the cor.:.;um·;'lr. A58pt.jc packinq of 

packaging (MAP) is l'Ello.tivuly nl~\J h3\JinU ;:';-:2I1'90d during 

the later part of 1900., It. is already r,,' rocusted th~t 

o\,>9r the nf:t>.t feu vfl~lr",;. 
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is anott:er important aspect IJhicll is transforming the 

distribution LhAin offering tilE:! re'ba.iler greater 

flexi.bi.lity in stoc\<: contLo;J.l and distribution. 10 more 

Fastidious anrJ hBalth (;On5ci.oU~j consumer, it offets the 

choice of fresh chilled produ(.ts with lSdS or no 

addit.ives or prE:;~ervativa5. 

According t.ll Prah)';,d (19B"?}, in Ind.ia nllmtJer 

of soft drinkn, milk bdset: or oth~"lrwlse ijl'B on .inclins. 

They ars becoming popular uua t.o reasons, such as f,~re 

profit margin,. convenient as.J.ptic packs, long storage 

lIfe, etr:. A variety of t:rAIH.l naniOS (Cnor:o-shaks, . 

£laichir;hoka, GooLino!:~~;, Gr(JillbhakcJ, FrQu\:. l~ AJ-l~)Y, Volfruit, 

Jive, ote.) htllJt:j prollfsl.'flttJc', rJiS~(mB..I.:<!) .1I.i.lk anrj fruit 

drinko, in populur flavour's and t.hoir number is on the 

incroas.8. All these drlni<s rely on the aseptic packaging 

system. Oe9i~u6 explaining tllU ~easons for th~ popularity 

of these produd.~1 hu conrludoc: lh~d~ ttd~. dBv£l.lopmrmt iu 

both timely And topic;al keapiofj ifli,:=ster with thu life 

style of ~, gsnuration that hes take,', to tho fast food 

culture. 

Many of the pl'odl.'ctt. produced nra w1th technical 

informatiol1 bcrro'.Jed frolll roreign collAboration which have 

lead to many problems in fJrOcest:llng ~>Lr:J storage of the 

pro·juct under Indisil conditiDns. 

In rIIOS t 
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bacte . ..-ial culture is US9(l. _St:vf\f81 work8r~: have 

considered that d :rect c.cidj.f'ical:.ion may offer advantages 

over traditional cultllre Ilmthods in ttlO contJ.nuou~' manu­

factUl.'a of acidifiGd dniry products. Tho ad\Hlf)La9u~ may 

include the alimination of eX;Jon::>iva i1lair:t~na;;ocL' fmd 

propagation of cultures, greater uniformily in product~ 

and battEH keepin~l .Qualities. Ulr-tict acldlfication is 

yat anothi;:l! afJproach l:.o mak<:l nroducts si;. iI nr to cIJ1~.urod­

type deiry prf)duct~i. It is comparativ~)ly nOw techn.ique, 

and is not highly dU\lBlopad when compared w1th oth~r dairy 

wntinuous inCIElaSa in pf)~,ulfit ;;'00,. 

along with an inch1ase in popul<nity of" sO..Jt'sd proc]ucts 

arB likely to c(I(llbJ..no toc;ethar in an inCl.e"l·~ed 1"lI'odur:tlon 

of acidified dairy pruducts in future (Hah.i.!ll, 19'/1). 

Several materials ore available for diract :.:\cj-tiification. 

Many of them usually _contain, 1n Ddditiun to a coagulating 

agent, a flavour concentrate and statlil i18t'. Lactic; acid, 

citric acid, hydrochloric BC..id and other food grade acids 

have been uoed sucf';8ssfully UI 'thEJ rnamlfactul'a of soured 

cream, artificial butterr.lilkl di..f~---u:rent t:h'~BSOO, YOghul't 

and other miscellanuuils pl.'olluct.·,~ all,j UU\lltY-,ElgUf. (l1ahim, 

1971; fox, 1978), 

/-Lactic bf~Vel'agO$ arB mo~;tly pl'oparuct using Isw 

materiaL;, such as l.;hey, skim milk, \mtb:l'f milk or whole 

milk with 5f,hiit t\Ja~;, aut;!1 Q~ utahililorJ~l (.010:J1.'in9 snu 

flavouriny agenV;, fn .. .i.t.-fL.,\1[1UIS lIr fl'uU-,-juicfH), etc. 

The lactic t.;evel.&ge is oSBElnt1&11y prf:pOr-~H! by us_ing 

cultures. "[he ~nror",ation l'egardin;; dirl-~ct-ly acidified 



m~ll< novflrHqH:-,. nn~ AVUllflt-1Jr) ,no,-;t.ty ip tho patunL rurll:~'. 

Also no pUllli3tlad .inrol'lIw-Li.on il~ ,;wailablH l1tlout variolls 

proGe~;s.i.nl,j pfl!'<:lml:.ltf.rrn anti phys i.co-chem.l.col pruperties 

of directly acidif'iad milk bAsed Ilouorages. 

[)evQlopment 0[' dJrect,ly acidified milk based 

beverage \Jill have a gooe. seop" in our country also. A 

systematic attempt. therefoH.1 t noeds to be carried Ollt 

for formulatiny ailo standardizing the condition for the 

development of acidified milk basad beverage using. 

various ingredients. further thtJre is a neod to make 

mora detailed studies on thu different processing 

r01'SOItjtsI'S auu tht.tir effuct on thtt physico-chlill~)ical 

props.s:tJ.loll:) as \J~l.l as on storaql::> stability of ocidl~'il;jd 

mill< based bevarag':l. 
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Tha published inforn,atiun on G\.~idified milk 

to the composition, fllE"lilUfacb!rinq toci-lniqIJH, rrntein 

stability, and role of st.ubilLl.tlH.I ~·nd smul:-: IfitH'5 in 

low-pH milk based beverage is reviewed in this chapter. 

This review also deals briefly with the classifi(:at~on 

an("J present trends .in beverage manufactul"(;j and sale. 

2.1 CLA~Sl.r leAT ION or BEvli:RAGIL..S 

Beveraqes are raady-to-ssrve drink~; pt(:jpared 

from food ingredients or fX:om thflir b'l-prociuct.s (viz. 

malt grains, rruits, iloney, cheoso whey, buttormili< ute.) 

\~ith ot wi.thout somB additives (viz. colou't, flavour, 

acidulants, stabilizt:.lrs, salts, swe.ctners, CO
2 

g8s, etc.) 
, 

and arB consumed for vatiouG raasf.'.ns: such 8'1 st.imul"l:Jting 

affect, food value, refreshing and thir""t quenching 

qual ity. 

~€J\!eragl:)s, i'lay bo clRssifiAd ;'nto thE! following 

major gl'llUpS; 

2.1. 1 

2.1.1.1 

2.1.1.7 

2.1.2 

ALCOHOL Ie I1l.VERAGES 

CarbQ~ate~ 1":ild}..1.~!E?holic .E!~rgge: e.g. Beer, 

Champagn e, Mead. 

Wh!.sky tl;,J other rj,lstill{;jd alcoholic 

NUN-ALCGdOL1C 8£VShhr;('; 
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a) Lt;} ,-. typ93 with L:::·I'alTIol f) evou:rin~s and 

r.:olnurings 8.~. Coca-cola, C<.iiHpa-Cola 

b) Ginger alr:. t"i~~G .,d.th ginur flavour. 

c.:~ t~CllLJral fll.!iL jll~g~ bw.~lid driok,5. 

ol \3eve:ages "il:.\1 ad'!~d syntheti.c fJ:ui.t colourS' 

and flavQurs b.Q .• Ors'19B, Le"l)n, Mango etc. 

0) 

2.'1.2.2 

frozen soft dl'ink'.:;. 

1 • Coffee; ~. laa; 3. Chc,culata drink. 

t~ (1n -a1 co hoI ie, N ()[l-C~:J!~;1C.lI'l Bt au L.~-(; t imul at .l.ns;J 

B9"e!.!!ges 

a) fruit or fruit juice ba~H.~d beveragos e.g. 

UrEmgu juics" 

b) Vegetable b6v~I'agUl'> e.~~. tomatu juice, carrot 

jlJ tr.e at c. 

c) Me~t broth bf3verages e.g. clam broth. 

d) PI:0t£dn beverages, baosd on soytheaf':, fish and 

peanu t prot. ain con ~en trat,,::!s. 

e) {'I ilk Lased 1. Betic beVL'\rag8~l -

Milk b~~od lEctic bev~r8q~~ with4few 

Elxception::> (that is alc.:ohol ic whEl/ boveraga 

or Wh0y lJinl~, ::lnd SO""I;:; c:;::rborn)te;t/ lc::ctic drinks) 

ore ba&;icCllty i:lJll.ul'ee til' d_~l.'uctl'J acidified 
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8 

non-cultur8d) ~il~ dr~lks with 01 without 

fruit/fruit jLlir-J~ and can be prspl:lred from 

using whol!') f!1H~< (GOW or burl-olo mHk), skim 

p RE5EN T T REN 05 IN BE VERA" E I'''\~ U rA CTU HE 

Since seVBre haat--treatlTllo3nt for prolonged t.1.JTlB 

causes undes irable changes in the nutritil!13 and organo­

leptic" pI'ofJerties of thu food, heat proci'Js~~in(J methods 

and techniques 11~\Je baan modified over thH Y;:},H3 in an 

effort to minimis6 these defects. The currant ':.rHnd is 

to ,usa continuOU8 fJ!'oc66Eling with ahort tililo npplicotion 

of higher tHmparatura. The major advantsgtJ5 of highet' 

temps-ratuI'S shor.t-time processing and aseptic packaging 

BrB long shelf-lifa and stability at ambi-3nt temperature., 

low' 8nar9Y cost for processing, improved flavour., lIghter 

wsight, louar ship!=""ing and storage costs, and at,her 

assorted b.;!nefit.s. 

D.Jrrantll' many fruit juices grid fruit drinks 

and baVf;i.ri:l.':JlHi ;,,1.'13 being Pl'OUOSSl:HJ by Cl60ptlc flGl.,.kat.ing 

into latra paCK or' Brik pefk cartons. using thic:<ening , 
agent~ such an all c, pflctin anti xanth:m gum (Gl icksman, 

1983) • 

India durir.f;,j last decade. UodLi arid L;~q:)'I".t::; (1~90) rsc~ntly 

analysed carbohydrate cnntt:ln t.s or--:: COlflpOS l.tion of some 

sel Bcted loa v::. rages 301 d in t he open fHCA£iw t.. They found 
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2.32 to 3.1 D. In case of f .. ·uit bas8d soft drink~ the pH 

'.)' . .Jcru:,LJ W,I~ 

idDntifieu as fJrudominunl sugUI' in fn,.lt It..3:jl!t\ ul;.vBl"ages 
. 

w_hilEl glucose was prsdominan t. 2Ugd!.' 1n fi:;)::;t ::-~;rbonat8d 

beverages. The lactose and SUCrOSl! \JJe .. ~ ider,t.ified in 

milk based bs\/sragas. The tot~11 Sl:g'H cuntent of fruit. 

based beverage was founr! t.o bEl higher than carnonatad and 

milk besed beverages. 

With th6 aVF.lilsbility of aseptic p;:::r;k:aqing 

system in India,fL'.Jit processi.n9 industry-- is undorc;oing 

rapid change. Newer dSl/slopmants in the al'(~a of asuptic 

FUlet's, fA!:'tor end 1I10rn I'Jfric:wnt fill ifl'3 uql.lil1lilunl 

material w.ith improved ber-rier pr'operthls hav8 taken p18ce •. 

In view of its innumerable advantages aseptic packaging 

has gre-at pron,ise in fLltuI'''1 YEs('!.rs. 

has been lIIallt;l in the pHckaqiog or fI'll it- and milk bevorages, 

so~'-produc:ts, etc. in unit. packs and fruit pulps in bag-

in box (Kum<Jr, 198(~). 

FUDti packagin1 lS a growinr! activity world ovar. 

In fooa industry, o<1CK,391.n9 pl;lYS til':.! :lQ'n.".n:-,nt :1.'(;1'3 in 

Food 

ttltl_Ll" l-,.>1 .;l L'J<.I cu:.Ls h<:'lV<.: l.·t~lil.:drlt.Ki Sl,1ijil. Ht n~lo\Jt j{ pt1r 

co:;lnt of tho t:}t;o.l l:lel~ij:'!;'l:t,urin9 Cl\.'.;;~ (VPdt'ar;--Jju, 198tl). 
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Newe( ~'-H~;-:aql.n'J c.JlJvdlopmdnt'~ in U11~; fielr] aI'i"J alI'dady 

~ringiny numo:.:J;'Ous cldvanL<:l'Je~: i.n Lhu indu!_d .. ':y ~\.> l.Jell aG 

tu thtJ l;lJn~;UU;l:;ll.· (~.ihl:llloYJ lYBll). {\sc::pti(; ,i lci';\\Jm~i of 

milk, fruit juies and soy-ba3Bcl t).]V("H":'-)(JOc" Cnrn Illll ... lsB-

whl;!rl";l in It-;u I.JorlrJ, ar'..! n rf;)cur,L ph;;1f111·'lt._llU11 In lildii'i 

(Veerar8ju, 1 ·)8'0). 

UUl/fJlnpm,3nt::> in r"lckwJinq, lJi,~rt~, ,j ,lny i;lll) 

introJl.JcllOn of 2bl) iIIl brickui:i".':l';; lJ_lth a ;-,tra.IJ al.tachcld 

to th~ widlJ, h;1\/lI had a prunuunc/;Jd effl;;lcL nn ~:;aJ 8S. 

l~jaun8 (1~~H4) fOUfld thAt thd 1.li.dH uiv€Jr." jfir:d.ion £In;1 

develop:-n<~I)L of tt1>.l markdt ror fla'Juucdd mlll, ,Hid drink!.ng 

yO'JtJurt~ i.n fLdnCd. liJe output il!" f18vQunL! mill< in 

f:rallcti ha;; in<:"'l·tia~'IJL1 froLIl 1'::~ mill ion litr<J~-; in 1Y7Q to 

39' miD. ion litreb in 1983 1Jith chocolatB .. md !j\;.rHwbl3rry 

being the mos·t popular fla\/ours. Tho output of drinking 

yogh1.lrt., f.1.t"st mcrk03ted in france in 1974, ha3 increased 

markedly but portly at tge expans6 of cOf1vDnti.onal yoghurt 

salas. It ..is ant i.e Lpata;] that these products, aimed 

primarily at chiltlren, wUl oncouraya cDntinuod consumption 

of dairy beverages in Intdr lifa. 

Thd output of frui.t flavoured rdJ.k in 19rJ4 

in Germany was iJst..\'lIat6d at 3D, 000 ton~." end that of kefir 

ar\1J tt:.aditior:81 Gerrnan SQLJrecJ mill<. f;lt 130,000 ton;:; (Anon, 

1985.). 
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a) Curborlc·,tm' .l ... IJVeL";if,jl:l: 

H81Jtl'lorncI ot f:!.l. (1977) devolopud a carlJUnatad 

pl.nenppli::l j--'la\J(lUI'eu bevEl'age containing 16 .. 1] per ctint 

sug:3r',. U.32 per ct:lnt cit.ric acid and 7.0 PL!t.' cHnt r"llk 

witn f.lnl/ourin'-l 3[1-j colouring_ Tho pruduct IJ8S pastsu-

0.03 per cent tri-::;oo:iium r.:it't'At.a bBfc;re i1eat.in~1 was found 

to give vory good clOl;dincss, f'rothinq CBP;lCity and 

improvod ta~;t\3 to l;.h .. l product. 

Ali i'lol(-ntOUL~tlndlYe~be:lee"{1980) cl£limed the 

prepar&t.ion 01" t.:a,rlH.'matc;lQ 'lliJ.k drblcl :'J '.l~in~l a mixture 

or milk and milk P!>Jc!uct~; I.Ilth cnl'lwnic l),::ir-j nnd/ur 

38VOul:iIl1O, sWGeten~~rs, vi tarr;in~l, rninL1r:-11' .. "'IlLl presljrviog 

ag!;lnt::> with or '<J! t.huut pl'tJ:HirlJative trt:':<~.l1lunt. 

b) Nan-carbon.tod bevo.ogo: 

U2.0hlSl' \.1979) da'.!olopaJ milk OQ:;Su bevuraga 

lJhich clJntail1t:1d 80 pen: cent of J.S pt-H c{-m~. f;;;t milk, 

1Q - 11 ;lsr C~r'lt ntgh frud.ost3 mai.z13 ~olid~,. 0.10 per cent 

xanthan gum, 0 .. 14 rl~}r cent r.;:_\.rra,~e(!n8i1j 0.-40 pBl' cent 

carhn"'(YfIIsthyl cellulo:,e, pll .. w f'la\JOurlng and colouring 

and w!'Itl3r Lv 10n p'".''!:' cBnt. Thn bO\Jul:agtl L..'W3 adjust.ed to 

j.)H 4. ~ - 4. ~ '.Jill-! fund yr(H.hJ LlI..;Lic ;.1(,.:i.1) ur GU ptJl" Gent 

citl' .L,:;. aC.lrJ ,;olut ion, hUh!09 8n bed <:Ind klJjJt undl:l r ref r.i-

9,?,:t\:it loon. 

A m~thod fer 3lilnu(actijr~ of ncilJiflaJ milk 

bever-age t..lit:: ~~5 - 4.S par cent milk-::iNF had also been 
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separat.ion (;..non, lSI'!!!). 

acidifilld who18 milk ut:!vtti.··Jtjl:l lJy aJrJ.i.n'J on uq~.tnou~ 

"' "J .-

, 
solutloll of lot:u'":;t nElan qum (O.3fo) to w!1:J1Ei milk, agitatin"g 

to form an aclrlifie[j effiuluiun with a pH Ilf 3.4 - 3.6. 

The 8rrrt.Jlsion was further stabil.i.zlld by homogenizing. 

The product \.las tlwn sterili-,~t:ld end filled in suitable 

containers. 

A stahi.lized acidified milk bl=I'NrBge \'13:, 

prepared hv subj{~cting acidified skim milk ',lLh H pH of 

3 .. 3'5 - 3.7S and a milk-;,iJr content of 0.7 - 1.lJ rt3r' cent 

the h~at trs.Jt!llunt (Yasumatsu .!!!:.. ~!.., 19UrJ). 

A process for ac~;j,ified bBV{)rD.~le from whole 

I'Ililk hadl b£,~n I-'at~ntad f"AIiUll t 19U1·V). 

snd ~S 9111 l':r:-ust bFli~n gum wBL'8 diss-olved with stirring in 

rhi., !.JaG !nixed with 1100 ml whole 

milk .. L~tfJr 1 91": ,.:;.1.trir: GlI,;:ld, 4 1111 lactic Be.iti and 

0.3 ml lemon Flav;.:.;u;;.' ;"1'JI'8 added at. alHl!Jt srPc. The 

product was &tirl'.:d flH :,,'lout 2Cl min. wlliJst maintaining 

. 0 
L:.h~ t9mparatu.ro at. ~O C. l"Iora citri.:: acid was then added 

to adjust thB pH tc 3.'J, an,j tha p't'oduct. tilrm homogonized 

and pasteurized at BO'Je. Thtl product wa~> r:lailllsd to be 

stable withodt C'.urd ~eparation~ 
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him ~~. (1~84) ((;lpo,Lted the pIHparatiun 

of aCl.d milk ge1 bev!;:l,rages fx-I).!. whole milk, skim milk 

or d ilutad milk Iolith thB odd it ion of sugar, carlJoxymochyl 

cellulose and gelatin, as well as lactic.: oI" citric acid~ 

Optimum Ql'yano.\aptic ~cores loiSI'd obtainad wittt wllole 

milk conLaining O. '2:- psr cent Bach of 2tille..i la(;tic acid 

and citric acirl. 

2.3.1.2 

/ 

firm (Anon, 

k 8ritisii paLenl takon. out by 3 Jap.:lnes~ 

1974) cOI/srBd ;). grape jui'~1:-l fluvour8d d[;.l.i.rY 

drink based on aqUGOUS soj.ut ion 0 f sod tum caso inat.a, 

citric acid and 5 per cent ndded grape jUJI;U. 

Nishiyama (13"16) IE'porte(l L:houL appl.o'-juice 

flavourerl milk bavornga wllir.h was pr.aparud by dh;solving 

1.00 gm of sugar in 40(; 011 of wetsJ:, fol1c\,;8(1 by hoating 

at BODC. Aftsl' cooll.nD to 15°C, SLiD rrt' ~r colLI milk, 

100 gil! of appl!3 Julcu pruparallon w:d ::JterilL:uu wutt'l:' 

to makl3 upto ',dOa ml wBrl3 <1ddtJ,d. ThO a.pplB juic8 

preparat.ion" cont.::.ined 11.2 6.0 par cont lw/v) sodium 

C8I'boxjrr,ethyl cAllulosa, 10 - SO 'pt'\' l;ljf~t (w/v) fl'uit 

juice and '3~1 - 5.0 par cant (w/v) ci~ri~, lactic, malic 

or tartori~: aClo in ~rl aquBliu3 medium. lhB finished 

drink had a pH of dGout 4.i~. 

Tehban;"mff (197Y) nJporteri thB preparation of 

alcoholic milk drij~k contai.n"inn acid f'ru It juiC>J:), alcohol 

and milk c{)nt.~;.i.n,ill':; lacLlr; ncirJ i_1Hd/Ol iI·, ,,;d.L.~. 



k Ubl.::..;J:dya was pr8pai.~eri f"'VLI nz!i.ural grape 

The grap8 juice per.1~in contant W,F, found t,' l..Ju inversely 

could gat rJ :t.::hlo product at p::>'stourizatinn trentm()nt 

of DS()C for 20 min. 

Arolski 21 & .. (19'1'/) pr>.1parad d durable 

fruit-dairy and vagetabla-Ja,Lt'~1 drinks. ~':la rJrIi.k.s lJera 

prepareel by auding sugar 3'{rup, pactin solution ant-l fruit 

or ver;8table ma;=;h to sour milk in th3t oniGr, deaaracing 

th~ 111.lxture, homogellising under pressuT6 ~:I~ 150-208 atm., 

sterilizing in n plate heat exchanger- at '1200 -12S 0 C for 

0-6 secDnds, fullowud uy cool ir.tj til 9S~-1 t;rJ°c. 1 hu 

starU iZSd pr-oduGt than bottled and the bo;,.t.ll;:Js seeded 

with crO!JI'I corks belforo receiving f'-lrthar sterilization 

tr'';<dtm~nt at SSo-90oe for 8-10 min. and bain~l cooled 

finally to 35°.c. A typii:dl compm~ition ft1[ fruit dairy 

drink hod fruitma:..;s 35.0 p8r cont.,so'l£" 1:liU: 3.6 por cent, 

sugar .:>yrup 24 pa£" Cl~nt, pactin 5 per c8nt and citric ar:~d 

0.1 - 0.2 per cant. 

2.3.1.4 

drink which 

fli i1 k-F ru it Ju ~_fJ avou red :::.ou r iJrin k~ 

l"lc Cabb (1956) dEJ\loJ.opod a (r,< Lt rlavour(H1 mi.lk 
{fl()t It 

wan claL1l'3dl.,w-uuld not. cur-dl.e on pnsb)uri;:3-
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,;p8ci;,l ~,u(·tin ;.JT.:'UI,'~l':ati.l'll to \:111'; raw '1I11k, fo.l.lu;.JU,! 

Jy fwiL juiu3 :JO-l Gugar J-llJ flli ... lBtt;lr. I-I.fter holrJiny 

fot fu('t;.h~ll ill min, th~ milk L.ld5 past...;!uri.L~d or 

stl::lriJ..i-::ed in tlW· normal \J~ly. 

~oesburg and Vos (195~) repurted a long shalf 

life a..;idifierl mili< dl'ink .. The bl'Jst r~,Jultbo !,..!1r~ obtained 

by adding a h.i.gh-2st~Jr pact~.n r~wdet', mixed with !iugar, 

to ths ;nilk over" 10 min peT~:JI:~ L..'hiLt: st.'Ln'inq continu-

OlJ6)Y, add1ng fnut. juice urJ~.i1 a pH within UlB range r 

of 4.:L - 3.0 (optimum blliflq 3.!:J) W,-lS rH.Qchtlci, ;:lnd l-mitinl) 

for at least 10 min. bofot'b pa'~teul'i,i.r.CJ thr~ mixture. 

It should bB p08~il)1t3 to heat wcl1·~pr')~18nHJ mixtur"t1s at 

100°C fot' pTolonq9rJ p8I'iodg. Liquid pectin ptoperation 

CQuld 3130 be tJssd. 

5t.l.lbd ,i.:HJd lJ\ilk~'al';lIlIJC ju jed LJU\juJ.':-itJu W:):, 

alDo dt:iv\j'lo~iJd in l:S" (.lh'jHi~UiltHJ r'J !.;.!:.. !:!.L •• 1')'/1). I In" 

p:::url:lrn1>.J fll~muli:lLj.on (.;\)\l!:_ainBd ~!-,.i.\ j..Il:H r;t:;,t, l,)ho18 milk, 

38.0 per CC;J'.t orangs juir.:e, :'.0 p8r' r,,;t.<:')t su!)al' and D.20 

par c~rlt. (;arhn:('/m~tt;hyl c,,~lltJlu·;l[J. Thl'J pru,lud~ clCllm8d 

to have a !:ihsJ. f lifu 8,]IJ[11 t(l I.H' l)l.:tb~t' Ul:11l I 11<lt or 

ordinary hO!lJO~8n is'::a-: tn,Hk. 

luck and R;..:dd (19ft) lHJmonstrated that it 

'..Ias po~·s:\.tlle to mix natural fr'Jit.··jui;:;.-:s with .nilk 

without r;lIl"dlin~h ptovirjod Po slljt<'lble st:ablli;>L'J:' is added and 

to make tast,y, rl:3ft'l3sll.in~ ,,'"t''lll nut.riU.lJLls !1dVl:Jr:1gBs, 

Csrboxymathy..:. '~Jl.lulosfJ WB'-"~-!-Uunl~ La :.-UI:Ji.t1Z1::l mllk 

again",t curd) lng \...!hon hli'8ted t.o 95°[: at pH 4.!" - 5 .. 0 

while propylonu u1ycol ;tlyln~Lu (H;A) ',.,'.1 i. Lull rn ilk 
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How<3IJsr, fruit". 

jUiCb flavoured milk waS pCi3par.ad usin(, 40 pOI' (;8nt 

fwi:' juicl:J and 01) prJI' Ctlllt milk. Ccl rbo x Yllll:~t hy 1 

cellulose or propylene glyco.1 alginate aL t.ho rate 

0.25 per cent (by I,./oi(]ht) and sugar at tho rate 5 - 10 

per cent(by weight) W::;!:i djs';.~olveri in the fruit jui!;#. 

After cooling to 4°C, th~ ,niH: and ft'dit juice mixture 

were mlxed wlJll. I-jast +_r13.ntmen~~ aL 1~OoC beyond 15 min 

was found tu cOd9',Latn t.h~ protein. The hl3at ~tabi.lity 

was ntJ t impr(¥'fBd ~:y th6 addi,t, lor; of KH
2

P0
4 

(luck and 

Groth~. 1973). 

A raFr\.'shlng nutritiuuG drink with a pH of 

less than 5.0 has been da'_fl:d.oped from a cnmi).ination of 

milk and grdPl..~ fruit juic,~ in Nel~ Zeal~!')lj (l-'.rc)ftit'l11d MONt!, 

1974) • 

of milk, :,e.o per coot '=Irapfl fruit juice, S.() per cl::lnt 

sugar and 0.2 rer ~snt stJll~li7~r. I hr. IIr"Go.;<;infJ mothod 

has been described. 

anu double hOlllo~18r.ization. t..U$ HT:j! pabt~u!'"izI:H1 at 76°(; 

with acid rlU.Lt jui=-e~" l..:ithGut cau~ing cur(]ljr.q .'L., 

facilit.dt.:>D by addiny upL.) 4 p,.lI- t:.tlnt at' ::, tilJ.ckenur 

mi)(.tuL'a, cono:;i:3ting uf 'j 

cellulo$6 and 7b - 93 par r;l::lnt t..l'Jlati.n .. Tho fruit juice 

jispersad mixL.lT'f' wit.hout nl!t:.r:nahlG '~!r;.inHld:J~:>. 



~\Ak.yja. ClYlJ Ja.j~ (1 q',"J') :10:":' L.;: .1.!_,ed n proce:;'j f(l r r r~J it 

flavourdd t i':"d~'':i'_lt~ ,,, __ l,d~ 1,;Ltli b..;rri::lioe~:· or CtlW~" milk. 

Arpls, banana and oranqc juir;t:~. wul"U mixod with tile 

milk alonJ Mith 6.0 psr r.8nt. sugal" and 0.2 per cent. 

stabil L:_Br: 

Kerll \. ~ it;_)) ~!<j'Jt;l a prilc-t~dll["lj rn,t" LIlt) 

manul'actur.:; Dr i')".Ji\". fl<:lvou:r\Jd mil"'-, .i.n · • ..,hiGh whole or 

partly :3kirmnm1 )Tl,ll).: wns :_)1!0!:-.r\(:J(1 t.J.i.1:.h cc..nUllin:J!tJ,! fruit. 

flesh clrJi/or the juice of guav8 or n,<~nCJr. fillil., Bach of 

J - 15 pEH umt. by volulIIU. ThlJ rL~k of IHl1k c03IJulatlun 

W(lS l'tldu~.IJJ !ly tJ\l. l(;,LJ (Jc.i,t/ content 0'- tilL.;' rl:tJ,it~. I::;ucf 

which also supprH,,;:,:i:L: dn EJXC8~~~,jV8 fOTmat.ior, td- ~,·lc,'t.::..1[ 

acids. 

strElwbf-1t'ry Epric:cr..-fli::lvouTsd milk bi;lvl;ll.'agu cu~.Ll:ld I<.,oda-

milk'. It is made by bubt.l ing CU
2 

tllt'Ollqh ;) ldun':.1 of 

water, dried skim mi.lk, fruit juice, flDvcL:rinq, (:ltC., 

then filltnCj into bottlp-fj. It had 8 sh~lf liff.) of uptc 

6 IT,onths. 

r'~ixtlJrD:- of' i'"l:' • .}k~ fruit juice, or-fJ~nic HcidG, 

flflvourin~ (HJl·l)t.:: lIn! r;U(lnr ::l!'U f,., 1'IIlIJ"l'."l; (,jiLt. i',L'C.JpiIIOic 

velu lJIJ~LLlJ.'iu Lt. yitJ.l,j CUill~'U:;i\'itJll: .. 1-'0:J:,.U:,:.lltU UIIJ.I~UU 

flavour Dnd 1I1lPl'L'lJlh' pre~crvat.J_'.,~': prOlJlJi..t Ll:b (Anon, 1*:::17(.1). 

::;o]oil' (1~170! 'jl;1/8!O[H,d EJ s(JlI!u .• !)I(-.t <'>i!!ljlcctl' 

I--'i::';'''n~'f: J;·,V(I..!.I/ir.:j L':at t.rlO.at.I"l;lnt of sk.i.m milk 



1 · trUe con :'-r,;] o.J':: . 

1G 

buly£}~£ .!~;,: ?'!"_l.::'3Ht.u_S9.S"!:.!.2..:::: 1 <Jct~ a:o.· well U~; lacLll:,(; 

and 8ur.r[JsB-ft.:tI11entinq yeast. The mixtu I'G \Ja~; hottlorl, 
fO'l IO-I~ hoVJfS QM +h~", vi!)on«oYy u\.Q~ ~.QoT4- "" I,,! 'H>Ted 

inc.;ubco.terJ at 2S0-3uOcjat. BO-10oC flJr 24 hr'_J to prElvl3nt 

furthbr f(jr/1lent3t~rm. Trw bevfJJ.\'OI98 contc.inecl litt.le 

fllc(.·hflJ, h,J(j (l ~hi.ck, cru;IIH'/ conr"i_stnncy ;:-;[1,1 iI S(lLJr-

sweat flavour .. It COUlL ,.1150 L,t;l flavou rat; w.lth fru it 

jU.lces. 

GrozrJova (1~ni) l'f;-l,.'or l .8d d8vHloprnFmt J_)f .3 

4 partE. of i.. 

and bot.tl.lmJ 1n bl:d :1\1 .. bot.tles. "\ 11D IJ rodu cL cQuld hEl 

or by concentration t.:'"u'ough eV~JPorat l.Gn f :;in(~ 5 per cent 

containing 14 per "dnt total SO! ',d-:,. 
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sllit[\bl~ fo}' ~,-(ldu~:i.nlJ a sti:lblt: :..;l(Ju.I i.n soft ~rin";.3 

with pH vallJtis bBtw3Sn 3-0, ,:!1t.~\ollgh ring formation On 

the 5ur;fac8 r.Bquir~.:J rlJrthtJr inve~;tiyation .. 

Lav ",net Patku.1 ('lrn~) 1.'8portur! devl::d.[Jpm~3nt of 

cultured r,lilL.: L';":\fC-n .. gcl n'.H'ud "KurunCja u • Thf:l prClcess 

~on"ist~.! of clarjfyiny i~\ilk) pa~tuuriz~n~. cooliny and 

~nGubatinlj wIth a wlxod culture inc;}u(linq ~ .. " l<lctis, 

b..~cidophi1"'y2.' h.bu.l~ricus and Candida ~-;p(jc:u:'Js, and 

addif"'lg th€l lnc:ti. Cl,] t.Ur-Of; and yoU,~·;tf; sopn,ntuly .in thE) 

ratio of 2.D - 2.5 ; 1.0. Wh~n acidity of 8so -900 r was 

reached, thH ~roduct was agit8t~d for 10-"1!:! minlJte~ 

\.iith ""ir"ultant)ou~; 6t)ration, aftf;\' which It loJi"\S c{)olll(j. 

""ro15k~ at ~!.. (191:H!) gaul:! fl prllc88~ (0.1.. thf,.l 

manufacture of ft"uH-a,i.i.1< or vogot~blH III ill<: lHJVeragos of 

long storage life, involving th~ mixinq or 20 - 48 p9r 

cent fruit or vegetable puree I..,ILth 35 - L~:) pnr cent 

cultured skim milk er whole milk, a~ welJ :as 8flP!e pectin, 

sugar syrup and li.1 - 0.2 per cent citric acid, the 

mixture btiin'.~ Leated and sturiliaod. 

Accordinry to a Japanese patent (Anon, 19UO" 

a fermented milk bSVi ... Lii.-lge was pl'c,pared by culturing a 

L_act.Qbacil~ 5pp in a n.BLlHlm cont.ainirHj no c:::'lsein, 

followed by mixinq t;',f) fHrri,t.'nt.,l1.]On !p("iilrnl !.Ji~.h mill, 

protein, sugol' <'lnU ~lc·i,j. Prot.a.til f-J,[,UI..l[~i.t::.Llor~ cJuring 

the fermf;;n1..at.t.un ~,tagU I.!~b clain!l3u tJ tjfl .avolrJed by 

adopt ing -t.!, .i.,.~ p.to ce jo ;:'0. 
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69~dnilk I-'l'ouucl (.;Dn~;iotlll·l L,t I~ per c~nt liquid wholo 

ey~!) .1.11 \t\\1 il!.i.lk ''It S{f°C., h",'llIo!Jvni'tOj.[ltJ 1,:,0.; Ullxi;.ur-<;, 

haating t.o <.:bout I:3SoC f(.J'.; illOro tl·an ::iU Illinut.e::., coolin9 

to 4~OC, wit:-, tho egg boing .stirred in prefGrahly at 

below 7{/' C. SpecH:I). cui. tUX8 of h.. bulgari~ anJ i,: 

therrflophiluG: ",ere then addol1, thu mixture incubatSt; 

o and the product cooled to 4 C. The p.a:nutlet wa.s ir,tenducl 

as an altsl.'native to yughurt. 

\Jrdoljak o.~ K't'sel/( 1983) describe·...; the develop-

men!;; of a fermented pOrlllGate ft'ol!1 ultra·~f.ilter6'~ mill<. 

lhe permeate obtfliilEld from 2.1 - 7.7 pot' cent fot lIIi1k, 

averaged pH 6.35, lact.ose 4 .. (i6 p9I' cent, protein 0.32 per 

cent, fat. '0 .. 03 per cent and minuull~ 0.:57 pe:- cent. 

permeate was heated to 1 OUo C1 dl'lc"mi:.sd c8I'efull y, cooled 

and incubated with 2-3 per cEmt lactic.: odd culture. 

foLlowing the addition of various n 6vourir'lq agents_ 

including .rum, coffa9, blackberry, f-.linun~'ple or citrus, 

it ''''as used SUCCGssfully au ~ ba~e for p~epar~tion of 

pleasant b~veragiJ';). it ",as reported thet those fermented 

tho bos t. pr-oduGt. 

P!'ako"f,-,va ~~_ ,-_~, \;~nl~/,) ,'n""",t", -,t' 0,1 tto I .,..'" _.:......._.' . • . _ '. II ,_ • I 
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rate of III ml/.1 '\.tru (with or w'l,\:.iI()ut l3(;\ .. ubi.lLilll.l~:' 

bu19Ul:-iOJ~') tl) hO\\lll'Juoi::;uLl,t pu:.;.\"uul.-izuu milk ~o(Jlad 

to jU()-J~oC. UI:·tl.lI1um {J"«jnnnlertic ,:;conj~; rur tilE-

! hi;j WeVCILJge had a keeping 

l Ot f t 7d tl"OC qua 1 y 0 up 0 ays au ... 

P, carbonolClu, fermentt)C.j mill<. beverage WflS 

After blendimJ in watl:lI r..ontainin9 di.3so1llBcI citrus 

pectin and orange easence, the nroduct was homogenl.r:e,j. 

tempered, ra-homogenized, heated to 90°C with a 30 

second holdir,'J t~ma, Gooled, cnrbonatod dt 1.') b':ir and 

packaged in gas-tight cLlni...ainers~ The product was 

reportt30 t.o rama~n stable for at J t)£ISt 6 months. 

New type or r;ulturad milk prt;~,lu(;ts L.,i,th 

citrus fruit flavt:lIl'in.-g had bean rUpOrb3(J from the USSR 

t.ially from a mix cnnzist..i.r.~.l of (per 10DU Y~l) ~~19 kg 

of 3.2 par cent fat milk, ~3'1 :<{"; ~jki,,; fIliil" Y9.9 kg 

mandarln syrup, U.1 kg cl,t.rlls £<[.:';8'or:8 '3nd :;0 kg skim 
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Conctl\, trat~u al~(: 'J r is d Cul. tu red i'i ilk - ~. ---~-----.-'--

:.iscf.'.r at a1. ropo rt~d a slJ€letennd 

milk OOVtilEa~8. The prouuct was made in four flavours 

\Jith sugar In difteI'er.t pto\--ort.ions. Sensory 6valuntion 

t.asts gave optimUll\ rE:lsult-,~> for a 1 ~1 mixture of cultured 

milk and stlgar, wi:.h 0.5-1.ll par cent added lemon 

flavour concBfllr8tG. 

6 "ha f i 0 t' 1 (4°_5°C) waa",s, \J reas ra r 9 - La eo samp os gave no 

indication of physical ';hangas afte-r '12. wenks. Storage 

stability waG mainLeinud by the' 8imult~n8Duu dotermino-

tion of total solubllJ solids, t.otal titt',1t~lt;ls acidily, 

per cent l~ct.i.c acid, pH ard..i total plate count. 

1110 pl'cees::; 

included th8 rfI·Jch~,dcal st..Ll'U.nfJ of st:o;:;rLl.!~ed sweetened 

fer,nunts j Ii, ill< (40-l}~);\; ",df:lt:l,i,:) tu reuUcE, I t.c, v i!>co:....i.ty. 

TIlt;! re .. ,ul'tLint. :.1I'UdeJct \oJ!;.\::: f"!.'uu ~·rllln ::.LaL,.i..lilt::r!:> and was 

(1981) p • .!t13ntec a Droce5S 

t 3 t:.o _"10 . a ~ -.;. " ffJr 



Int..er8c.;t hlf.~~ a1.so uhowil in thu deva1.oJjmant 

of d.lff8Hmt. t,'J..!s;;; ur 'culLUl'ed or a~;ldiricrl beverages. 

z.atiun ,..,jl ,;;kim milk fullowod by cuolin~ tlJ 3'lu~:. fhe 

coolej milk was then inocLilateu with L.bul','i)ric.uB and - -_ .... _---
incubDt~d to pH 3.30. About 10 Kg of ferln~ntad pro(,uct 

3.:':' by IflctiL acid to Obt.il.i.n {) p:~oouct contnilLlnlj .2 

per cent tot<,ll ~;ol bj~>. 

CJ.t.l:dt...~ ;sulut.ion, <JIll.! UiJsj.t"~d ,.1f1luLJrli. oj 311CID ,t,. and 

~"' lemon flavour~B~dnJ. 1 hr.: II,ii.tu ro wt!ls. 

. '0 at 90 C. It W8,3 'C.lclimuLl lilcit th~J drini<, !3VUfl Follol.oling 

stGrage for 6 month~ nt roonl tunlpornturo hAJ n ,jun:iB 

mi.1 ky 1.1hitL~ colour :;';'i1(1 ;j st.able protein dl:,pfllsion, and 

nthl type of DiJv..:>rag,J:) rS;Jo.n.ed in tl~8 Ijter8tun~~ 

j;, pO'3tf.:lUci'.:;r.::d hlJ-tter l'!lilk [;riilk lJlth 1/, dQy~ 

st(;CaL;B lifa UIlc1<:!J' r-8flj~I~!L,t0tl Lor.(Jil.~Llr; W<J:'; f;1,ldu u~illY 



fre~,tlflUt;~, 
, 

0, cull :1'''':', Ci:,:"1 1J8 maifl~:;:Jinut.l 

r.on .. t:l{;t uf 1 \~'":l )Jer Ct,nt and Pi):.\;uilri.,:ir·HJ til:,: p:ro:1UI;t 

;:t l~50-~.J70Cf pr·uf81.'nbl~.: \Jir.h hOIl>Uf.-lElni.:,:.1t.t:.Jn :,:,9.']-;,',.7 f"P:1. 

incubAf!C fDl 1'2-1(, hOI!"'; "-1; ?=:'22!~!()r~ t.o al. achi"ity of 

than 1, ~;fH" Gl-Jnt fat and 10.5 pAr.' ctlnt 'Jl")liil;-j-not-fat, 

less. th(;ln 1S0°,. ~)f"~iriJ.ty lJ~,th (; C)t),1fl r\~i"rij~~h.~n~J lact. ic 

supo.raL ion \ i;u I'! L ~.l\:;k\'" o.nd. Urbene.., 1 1'7'1) • 



CflU rll-'.j. 

\iU,l'~ ~Jy ddC'-lIlti.ny tJi' ~;Ll'l:li.llii)Y· 

We te t' 

was 

ptjr cclnt '-,U'J'){ udd.:'lt plt!~, n.1 - U.:.!: ~,dr ,;0)1\', 'ji.:l.-"Lill, 

if desired. The uuveratjl=! Wi.l:,; coo1.L1d aFt.er boi.linqan d 

aged for at least 48-72 hour~, Cit l:efri()~';~-;'Jt.itln tempera­

tura. The 8\/orayo compos it,iun of tho product. 1,.10.", 

.j 1.7'0 reported to contain 14.4:3 per cent totDl G[oll( Sf 

p'e"t cen~ lac'to38, 1).4~ pc! cen~pt'o'te'lr, an':) 'iJ.u~ per ceot. 

tat. 

for pr~iJaralion uf butt.ar milk ~~\I'l:;IL'<-3:.)U. It. con~idted 

of con~ntrat.in!) fresh butter milk to 1~:, pGr cent total 

solids, standardizing to 1.5 pOl' cent butter fat by the 

acidity of 75°-05°1. Aft17r st.irring the c03g'Jlum, 

cool ing to 10°-15°C and adding fruit ~yrup, thtl proJuct 

W<'1S stirred vi'=.10rlJlJf.>ly to OJ uniform con:::.l.<,i:.l.:ll1cy, 

n 
packaged and stor~d at B C. ThtJ product h<1d a creamy 

con~istency and a cl~an lactic fl~vour. 

Anoth~r JelIlon~flavoura(! btJttHr m,~lk drink 



buttur 1::ilL tILi\I(Jr,~:_,l" \,1, ._~ j);lt.t'ni.L·' t,y Lr.;\H;nOI{ D.nd Eyemin 

(1981). 1 his invc) \jcd mi:.;ing 47 - 49 ~or cEmt of butter 

milk witr, 3:) - <i5 ;"er cunt of' lJoqetahle (Jrott:}in t'md (1.1 

to 0.3 per cen~ dry egg yolk. rollowinlj stirr infJ an,j 

the additi.on c\( Inr:t.jc cell-life and pDpsin, the flLlxblT's 

added to fce~h ~uttor milk whicn was then pasteurized 

at 8SoC for':. m5.nute 3nd cultured witrl a mixed 

!:... Eicl~ophilu..:j ... $\!'. J~:u;tt!: _ ,tortf;;)I .in n 20:80 r'8tio 

J 
wl-f':" Y :.'fl_:iL.l :"'LJUI~ {j;-( l[~ ~\ S/ULVEi~hGE;' 

~Hdnin9 ·po~'ular.i.ty for some time and a nllrnL(:.!I' of 

literature. 

Acidified \Jhey Dr~~nk2. 

flaVIJLll·"d b~\\JL'l',l)f': :lli_x c()nti'~Lnin(i 1f. r r: or Ilry Dlj'l 

citri.c acid, 0.['13 ';1'11 OrDnljfj coJour: aid Ci.(, Ijli'l ornnfjo 

!h~:: prfJdllr.t 
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consL.,t.l.id of 70-DU pOI' cunl~ whey, !3Si' than !;J per cent 

each of lactic ac,i.:-J, yoghurt. alld lE!f.J:.osu, as IJfsll as 

m.ilk protein. [he beverage· 113d·a pH of 4.2, and also 

contai.n(~d frLJit juir::e and fruit plJlp. It was fu t'thar 

repoltod ttFdt it couid be stored fa!' OVtJr 6 woaks at 

200 C or for :I. IIlontlls .::It 13°C without requir:i~(j thl:l 

addition' of pre£ior\lati\loti or high temperat.tJt'€ treatment. 

N~lson at aL. (1 :172) reportBd t.ho oevalopmunt 

of fruit flavourf.ld drinks contfJining 7'5-90 jJL,J( ct:!nt of 

untreated whey. J".fUonyst suitable flavourinu, peach puree 

(20;t), straWbtH':ry (1CJ~",)f :.md red ruspbel'ry (10%), orange 

Flavour, have. been u;..;od 6uc;cEwsfully. I!; wan r~po rtou 

that synthetic ftilU rnspbart'y rlaVDUl' (jave bettor results 

than some of tho ot,hi:H synthtitic flavours trll3cJ" The 

drinks usually adjusted to Ido·<n.l°C l1rix had a pH of 

citric acid solution. 

I\Jorson (198lf) reported a r!!tlthod (Of produc­

tion of a whey-fruit drink invcll'.J:ng addition of Fruit 

concentrate, $uqar, fluvouring and H'.~id.i:-j" i.n(i ;l~)Bnt (to 

bring thl::i pH to 3.7-3.8) and a stabilize" (may-pectin 

RS 450) to whey. Tho mixture was pa~'t:.I:JUri2c~rJ at 750 _05 0 C, 

homogen.ized at 200 k9/cm2 cooled to ~uoC and packa,]e.cl. 

It was Guggs7tad that such IJroduc:b:; could ilo iUnrk!JLori as 

fruit juics milk wi,th prot.ein to impro.v€.' conSUfiluf a·ppeal. 

the manufacturu of an Qrz<r;~lfl-flavoura'~1 whey b8\fOraga. A 

typical formulo for ptO'.lur:tion of one t.on of fruit-whey 

beVWtag~ ~~s alou . (llven. 
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a protein content clo~',1;) to tont of milk~ 

whey drink coulu iJa prep<.irdU from a Ih.lXt:.UJ:i3 of 50-G:J per 

L;9nt appla-ju.u;e, 3-J per cent passion-fruit juictl, 

10-20 per cant white grape juico, 10-£.0 per cont lemon 

juice and 11-'17 per cen!:; elf a liquirl WhFJy prntl"Jin 

concentrate containing hydrolysed lacto,:;B, flavour 

3ubstancds, minara19 snu vit.aminu, with a. pH of 4.3 .. 

hot, sn.J af't.ar holding for 5-20 minutos lJas allowed to 

cool. 

Niketic et 31. (1984) pr.parBd an homogenized 

and steriliz;.ud at (9S0Cit; Si;lC) soft ~lrinks from acid ot 
• _CIlI t\e:t~ 01 

SIJ8et cht:J8se whey, uslng diffarsr1 t ty:ies of stab ili~er 

and frlJi: cGnCsntr.:"ltos such 8'3 Iilrt.H:iarine, orangs, lemon 

or: apple. The prOd1JCt WilS ri~poI't€1d to contain 11 per 

cent to'!:.:.l $01 id!'>, f).8 pet' cent. jJr'{Jtaln, 4.7 per cent 

lacto0~lt n. /f} 'pur (;d(l-(, m.i.nurClls, O.·:\~t36 pel' cl;lnt ascorlJic 
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2.3.4.~i 

Flavoured I,,ihey dl'~nks: 

Ptcmb .. k yrI "j ~h'lU~ 
Grinena cU"J J (l~rl7) doscl'ibed a muthod for 

obtainln':J & sQurl'ld milk lll;JVOrage from whay. It involved 

the adfJition of augar and arumatic 9ubstanc6U to wlluy, 

the mixture be ing paGtRu ri7.od and cooled, an inoculum 

was then added. After s •. uring, the product was stirred, 

cooled and saturated uith carbon tlioxidfl. Tho inoculum 

essentially consistt'c:i <3 mixture of ~tE._.r.;remLli·j,.s. and 

and Si~,\·.di;qceti~...t .. is added at a rate of 1.0 - 1.2 per 

can t. 'Jan ill in and cinnamon extract WBro aUl!od 

prarerably after cooling the nourad mixtul'''::. 

A fl1ilvoured whoy beverage, relJoJ;"tBd by 

I\jarhounova t;l11~ J'1eYSfI(HHH.I) was made by mixing filtered 

",ha}, wit.h a s1..aO,l.l'i;':i:H', followed by Plist,;)urization at 

80P e, homogenization, a incubation at 40 C with a 2 per cent 

Lactobacillus starter for 15 houo: to pH 3.~); addltion 

of 5 par cant sugar, ClrOnlil 01' fruit. conclJntrats, repasteu-

rization and hLJmogl3n i:t:.1t ;.on, packag lng in glass bot tles, 

at 62o _66o C and rapid cOfJlin9. The be'Jor8g9 contained 

13 per cent tutal scUde and had a pH of 3.5 - 3.7 and 

it lola!> claimed that the product had EI Ki.1opinq !lLlal ity of 

3-6 months. 

Srivastava QJ1rJ lohini (19[16) described a fJl3thod 

for preparat.ion of an ae,!.(J . .ified l.Jhey drink tparag-', by 

blanding clarifiod ,!Cn091' whey 31lll • .ll.ltt'=ll' milk in aqual 

parts, heatino to HJf)°C f{ir 15-20 rliln., cooling and 

{ 
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incubating with h,..,ac..Ltiuphilus plus .§.:!if.:.~E.!!:!..~t'hil~ at 

390 C for 20-25 hours, clarifying, aridin'J 10-'12 pur CUllt 

sugar syrup, pir)62.ppl.c; flavourtn9, colaurant Boll finally 

pa::>tduriziny thC:t mixturt:l. 

J Jayaprakasha .!!!:. &. (1986) suggesteo a 

method for whey bevorago us.ing dOprotain iLUd 3n{j 

clarified whs)' frOId chS6Scl J ch~lona 01' acid ca~.el.n. The 

process consisteu nf addiol) 6-12 per cent sUl)ar, 

0.02-0.4 per cent cit.ric acid, and flavourings at 0.15-0.45 

ml par litre of IJhoy, follolJod by in-bottle pasteurization 

or sterilization with or without c81'bona"tion. Optimum 

sugar level lJas found to be 10 par cent. and oranga­

flavoured drinks hat.1 thu highest ~cores. Pasteurued 

carbonated drinks proved the most acceptable. 

b) Fruit flavoured whay beverages: 

Vieira ~ a1. (1985) reported the preparation 

of acidified beverages basud on ultrafl1tered cheese 

whay (9.6% total solids, 4.2% pmtoin) incubated IJith 

yoghurt startsI' and with tho adL1ition of 3-7 por cent fruit 

con r:9ntratas· (0 rano s, lamon, ran" i.oo f·ru ito r cO'lhow 

concentrate), 7.0 per cElnt sucrose and O.t. par ct3nt 

stabilioa.er, followed by heatinD a·t~ B5(lC, hOmt1g8ni zat.ion 

and then p ack-ag ing. 

c) Natural L.lh.:lY t:rinks: 

BOVal"ian dairy factory iilt.roci .. l'.;ed low-calorie 

whey product Bn:::icht3d I.)ith natunll vi tflln iLl t:., named 

'8ig M' (Anon, 19B:!). Renner ('198:,) had gil/sn the details 



of the manL:rBL:t1lre I]C 18ig MI. The proc85s involved 

the acidification of whay with l.zc;idOphilL!s culture, 

addition of 70 mg ascoIbic acid and 200 mg tocopherol 

per litre, and UHT-s;terilization at 135°C for a few 

seconds. MiniiT.um 4 months storage lifa of the product 

",as reported at room temperature. yet anot he r mst hod 

for makinn wney drink had been suggested by VLaco de 

Velez (1986) which consist.ed (,f: (i) concantratin!] 1,.!hey 

fiva-fold by ultl'nfi.1trnti.nn, (ii) inr:nhrlt.inq tho 

tatsntata witl1 1-~ ~l3r cent of !J Iflct ic flcl,d culture 

at 3So-5UoC for tJ-"'iti hours, (iii) auuing atatJ.lllzer~ 

and pasteurized cttlo.m with or without fruit conc8ht.ra'tes. 

prasarvat ivBs, (l r auger, (iv) heet ing to partiall y 

denature t.he tJho? r~rotBlns, and (v) homoC)el"li7in~) either 

before or- after the hoat t!'satmenl. A shelf 1if8 of 

Tuohy et &. (19S~l) prepared the haverages 

by blending either 2cid- or sweat-whoy forrnt:lnted with 

lactic acid bactada~ with or without orange juice or 

apple juice,' SW6Jt8ning with sucrose anJ pastaurizing 

o 0 at 85 -95 C fpI 15-40 second3 to destruy pectin~Dterases. 

It was claimocl thClt. 86 per cent of con::;tjrr,ers rated thi~; 

product acr.0pt3blo to extremal)..' qood. 

YLf,HUHT o£VE.HAGE~ OH OAINKlNG Y[(,~ilJF,TS 

p;n~;urncr profs'rene!;' Gurvoy for yughurt' 

drinks carried {!ul In tho lISA (t.Jhite !!!. §.!...t 1984) had 

confirmed that- fruit flavour-ad drinking YOl)hurt would 
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be acc:eptable to <:I ~llajor s<;Jgm8nt of the C(ln~lJm8r market 

(e::l.pii:l..:~alJ..\, t.hose l.n tlW 1 9-40 years of age group), 

anu the products shoulLJ ~Jlsc' gain in popul~.\r.Lty as 

consumers hE:H.oml:l int.:Iu8sinqly alJ8r~ uf thEr outfit lon8J 

import.flliCEJ of such footl~. 

I hli yugllu It in 1 iquld forme has ~ thirst 

quenching function. Ii, smooth, olightly vb(;()us texture 

In Uu:;. t;aslI, ali Lbd stundord 

fruit flcvours and t.ropical RnG subtl'Cpic<.lJ and cocktail 

comlJination~ could be used ([·:.'~nn, 1985). 

Jf all t.hE:: rE-Jcently introducud naw types of 

yoghurts, pI·i.dl::! of placo must yo to drinkillU yoghurt. 

",tiich have had ~ good recBptior. i.n a number of different 

countries. Orinki.r- yoghurt ar8 8mon!j t.ho potentially 

most BxcitilllJ dairy p.a.:-odut:t.!:> doveloped uL,t'iny reCElnt 

yeat'$- and this had reflectej in Lhe l.:i.tBreture (filann, 

1987) • 

2 .. 3 .. 5.1 A cid if is':i Yoghu rt Orin ks 

l\tolski ~ &. (1978) prepared high quality 

sou&ed mil}, beverage with improved sh€.llf life tly mixing 

35-54 per cenL yoghurt LJith sugar syrup, epple pectin, 

20-40 pSi' cant nntur<31 fru.~[; or vogl:lt8~.d_fI pun1l: and 

citric acid. The mixturE; W8~; homogenlzt;:qJ, ,~.:t8rll ized 

at 120
o

-13UoC for !)U~·7U s.;Jconcib~ then cooled, packaged 

and adr1itioni.~.L\ '/ stt:lrHl;.-€'d. 

Hida!Q(1G1.ntlDaIc.t1'l (F;!i:,) rl:lrortl:-ld t.hu pr()p;l1"ation 

of::l drink: ~'.ilh >,(lgilurt t ~ '.l"~:Llr. TjI}:, J-:n_,cu~,~; Incluuud 



:.U 

• "cn ·"",,',',t't >",) (;1' l;H:to·t t.ll c}lI:JL,'I.'fl'.;ion, ~\\I ~;\'!:'i1L.:n:·.L 1 't 

l~fJrmt::n Lat ion of su::.pen:o.. ion wi\..t) yOghLl rt. clIlt.llrU. 
I 

if 

necess'1.ry, 3ddltional edible gn:.:de acid SQuld be added 

to maintain the desired acidity. The insoluble fraction , . 
was then separ.3t.ed and th~ drink was packofJad £inc! 

pasteurized. ThEl product. had a mouthfeel simi.1ar to 

that of milk end WRS claimed, bot~l to ["8 nut.ritive and 

r.efreshing. 

2.3.5.2 

a) f:rult yoghurt drinks: 

In DenrilGrk, a new yoghurt ell"1nk with a total 

solids content of '16 par cent nnd 0 shelf life ur morS 

than 6 months ·at. room temperature has boen developed 

(Anon, 19133«). "hI:) lJI"ouuct c';;ml'-1inGd skin~ milk yoghurt, 

fruit juice ,,)flel a n~!w pectin stabilizer (MexpBctin' itS 450) 

which stabilize-d tht:l pIotElin durinq Ileal treatment 

carr ied ou t 6 f tB r in cub at ion. 

Anon (19B3b) roporte" tuo lon(i-llfa drinking 

yoghurts in Germany. The :'".i.rst onEl, nnrnRu tKuribic t , 

had orange, ra'3~;j.on t"rL·.it, pinuapplf! nnd k.i.wifl·uit flAVOUr, 

whilst the 9l:H::nnd OI,fJ wos further fortifind ... ;ith mult.l-

vitamfns, besidos fruit. f).<:lvours. 80th typos had sugnl', 

stabilizer and flcvourinG ngents, 2[dj werE packDged 

a$lilplit:sll}' ill L •• tl lJ.t:.1.a-(·~:;tl·C. Ul'ick cElrtcns !"lith drinking 

stralJs attachad. 
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,.. ~)UtC11 company h<:",u also patentefJ 8 process 

for drinking yughurt (t.v~I's, 198:5). Yoghurt prepared 

conventionally to a pH of 4.1-1;.2 was mixed with fixed 

quantities of \&ster, sUfJar, IJe(;tin~> and fruit flavours. 

il:ftElr homogElnization, thE mixture lJas heat8u to 4So-5SoC 

under agitation, a temperature differential of less than 

10°C being main'lainod bEltwt:lon tho hoating medium and 

the product. After cooling to 25°-30°C, the mixture 

lJas rehomoganizad, p<'1steurized or sterilizetJ, cooled 

and packaged aseptically; a kfl8pinq lluolity of G months 

at room temperature was claimed for th.is drinkinq 

yoghurt. 

Na", drinkin~, yoghLJrt prOdllC8(J b~' a Canadian 

company is callud 'Yourtlnol (Anon, l~lU~_i;) CllIIL~JlIlillq 

1.5 pur cent rat and l.W:'; aVc,J.ilalJ!8 in sLJ.'~)\jL,l;lrry, 

raspberry and peach fluvour and packl:ld c.1C·:I:-J\Jt.icalJ.y with 

a shelf life of about six months. 

c) Nat.ural/Plain YDqhurt: 

f'lilk with 'I pAr cent fat was UHT-sterili?ctu 

at 135
0

-140
o

C combiPfJd ~I~th bimult.anBous llornogenizatlon 

after prehe::tting, <'Ie ;t,: :}t.fi'\o~;phBrB <mel ::tIter sterili-

the incubat.i.o~ ti;lfilper,ltl..rf!;:! (/I[!O.~t:.O°r.), inocul::JttHj with 

4 per cent yo.rthlilt :~-\.:-Irlcr, lnclJ\;"t.lfi tJnt U pH It.2 W;JOl 

ronchEld, fClllutJut1 l!y ;":J:J.1 lrl;"1 tu iil,JOW 1U°r.; ;1f\d alldi.n~J 

citric acid to odJ'u:.;L ')1] '-OJ 4,,', AI'" ll' F ".U! ''-L. yoyhUl"t. 



pressurE; a~' that \.J-'S u:;:P'.,j duri.n'~ stl3rilt~,<.tion or the 

Hermann (19~3U) roport8d a [JrllCtlss involl/lny 

past~urilation and ilomogunizotion of an 2ljUt30U$ basI:) 

mix con~~istint;.1 of 4-14 pSi" cent dried skim milk, O.S-4 par 

cent fat and sugar, inocu18tion with a yoghurt culture, 

ami in(.;ubatiol1 to provldu a conguluill with a titratable 

acidity of U.7b-1.i!J pur cent. Thu COilf!ulum wns brokun 

by a9 ita lion to forUi 1 iquid YOghLi rt, followed by add it ion 

of O.1S-0.40 pSI' cent of a st~bilizinl) cumposition 

contsining 6D-75 per cent of Xanthan gum and 25-40 per 

cent gunr gum. Thu stabilized liquid yOljhlJrt wan 

and to provide a product of 8xtendsu shelf-life and 

reduced tendency to separate. 

Instant Yoghurt Drink Mix 

A.n instant yoghurt drink mix with natural 

banana, st rawberry and t rop ical fru it fl avollrs, but 

uithout any added p ('"er;l~ rva~;,iv(!~, had houn 1 punched in 

the Wastarn USA. [t U[\~; rocon~oIt.itutud 1nto a drink 

with milk or uuttor milk <'mJ wa~j ~;lairll(;Jd ~ L' Lo creamy, 

raf'reshiny Jlnd vt.o posses'" a nntural yoghurt flavour 

(Anon, 1982). 

iIIn in,:.tant Ill'J_t-HI YCH_.Jhurt fOJ- nJcon:~t it.ution 

~ water nne a driad yoShurt/c~lr[Dt pouJer fur recon~ti-

~ tution in ;.,..i.lk to pJ,:Ocjl'C~ Q cl:&:ird-;ing yogtlu.rt was 
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The aim of produci.ng concentrated or, 'dry 

bevel'age mix is that which can be recon~~tjtuted quickly 

and simply to give a stable acidified beverage. 

ConcentrBlecJ l!l;IversgDs 

AccordJ..ng to a Japnnese p8tent (Anorl, 1975), 

con cent. rated orange juice CQulc be combined with 

fermented milk, suqt::lr, and water to yiold n hO;JOIDgU 

which would be stable 8guinst cO:lgul£!Lion. 

Inagam'itUtdT""~k4\1976) prepared a syrup for 

60ft orink from c.ows' 111.1.11<, sugar aod ecii,h.ib acLrl tn 

give a final concant.l"ation of 3-5 per cent m5.1~' ';;t·lr 

and upto 15 pBr cent of sugar in ttle ~y[UP witll 

sufficient. edibla acid to obta~n 1;1 pH of 3.0-3.4. The 

syrup when diluted with waLeI' to 3-4 times U.s original 

voluml:l, produced a soft. drink with a stable, white 

turb idity. 

Tucker anot Mos:.r (19</4) hE-ld rfJpo[-ted on the 

use of pilot plant. eqlljpmf;rlt. for the freeze concentration 

of milk, WfH'ly onu !11.i.lk-fiu.lt beverages. Optimum affi-

ciancy was obt.ain8c: Wi-V-I a 2-stage 7,reatmnnt, removing 

approximately 118':' f the I.lar.er content at. tiactl stage. 
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t'ieur:hau ('I ';;liz) I'8C(1II1I1!Ondcld ttL8L th:;! wilk­

durian fl'Ults f'BverafJe ~'(1'A18r contain~.ng 16.6 per cGnt 

milk :;olirl'·; qsvt;) an 8Gc~ptablfl 3nl; wall-h()mo,~8j',llZ.Elrj 

product. 

LUCk~ndHopkiIrS'~1lJ74) had JUIIBlopuu a fruit 

juice flavoura~ mil~( powdar. it WHS t OUlU] thnt m ixtu ros 

Of, milk powder and detlydr;o;totl fruit ~ljico coull: bo 

reconstii:.uted without cur(llin~:; provided t.hat Q ~'lI':'t.aiiJe 

stabilizer had been added. T.ha sL.lbili2'lng effect on 

casein seemed to bE. gr.;.cater .\.Jhon the stabilizer was 

dissolved in the milk and tlH .. n .::iried, than when Lt \JuS' 

dry mixed with the millt IJOIJrjer. After recon:-;t.Ltution,. 

a dry. mixturo of milk powder and soclium-I~':lrbox}/methyl 

cellulose (C['"ie) was stable at j:'H 4.5-S .. Ll, pL·t)~.l,/lElna 

glycol elgini.lte (KI\) pHHltlcinu a stoL, ili/.)l. i.on in t.lle 

range of pH .:;.~-4.9. Watul" lt~ll1puj,'al~w;,'e i'lt. u;lcorwtitu­

tion Ilad littlb effect on trle statJili7in(j ability of 

Q¥l C but ha.d a pronoun cad on 0 on tho t of PCA (m in imum 

stabili".;y /.Ietw8en 30°C Bnd 60°(.) .. 

cellulose .('-.S part.9) \"'a,;. dispc'.:tf,gci intiJ 220 pnrt~ of 

chHlad whDl~~ milk, \.hiJ I .. ;:LUi'lc. '.J 8 <-.; ;;,pray 'Jli.8,j anr] 

t.herl dry··b1i·r,ried w~~,h .;;tJcr'l':'s, cit.} ic ilCld. f']ilV(lUr nOli 

cO)OU1'. On I'u(;cn::.,l~-'-utlui\ uith \,:ctur ip ,,) r:,t.IU of 1:4 



obtCll.n~-,,'~) .3i1lj COcH.;UJi:! •. ~LJlI OJ" curdlirllJ ul t,:'I'" HI.ilk on 

storC;l~l~~ W~~S fl"!. oL:..,t:!l'V":'~, 

[t '.:ofll;Jri.serJ (pl'lr l.l.tre liquid fllilk) 

of about 1U-:,{1 qf.l.l of i.1n <'lcidogen and about 2.!J-70 ~1m of 

Thu aciduyon wa~ pl"L:!fldI"a!l1.y 

select.ed f~rolT1 L.hc (~;rOUf' con~;istin9 of l<'lctonos nnd 

anhydl"idd!3. fru iL flavoul' (strmJbeu:'Y, p.inllafJpla, 

apricot), yoghurt flavo'Jr, and drisd cells of lactic 

acid bacteria cou]"j be inCOl'pot:Jlted .. 

:lir8er. at ~. ("1~')81) putontud a ty;:...iC81 l.lL'Y 

iIli, CUll\";': tll.LIl; ·.);.l.L \,,;r l',UIll. dli,:d IJIIUJU milk, {\:~ •. ,i:' lJut 

c~nt sucro::;6, :;.:::,u pe.r cent c.l.tric E:c':'Li, 2.b/ :Jo1' cbnt 

carboxymfo1tliyl cellulo5~ LJith requirl;jrj al;~:JlJnt of flavou-

Tile mix cl.Iuld bL..l rGconstituted 

with mill< nr wat:.0r tL! r;l'Oj,luce "n aci.dl/i..::,i :nilk drink 

w.i"\..hout. [ln~' .:;urdlinq. 

uri..)d .JfN£lragc! mix uf t.h<.:! tipe :>uiLj~d;:? for 

mixin~ wit! .. milk L:' w~.t.l.!r to pruuucc cl \,irinl<" i\dd ;Jlso 

u£lBn rii~>c.u',:-.;~r! wiL'1 f'_)~dJUncjJ l.u JLJrilt~.l.iull!, ;lil'! 

relavan!, le~i~lat.i·!;·' i'l FEldL<rfll RepU!Jl.i.c or' GI:'rJ,18ny 

(Benk, 1902). 

composition 1,['Lt .i;.(J() n:L;inu IJlth m::.1.I., rill, 'L '. n 

aciL; ifitH: [T).J. ~.L ,l .. ;\ i., '" 
, \. I ; L! ',I ~. LI.' nj 1 in, II ~. L\p ,II :' , 

protl;jin~. Tir c:., ~I." LI :.' , , .I ll!, i.:, , i: .. l. L.; cI 0 r I ;-~; : ,L, L' l.tiO t. 

r 



curdling of c::3hGin, inclucied S-G p3r cent of c.J!~ein. 

ThO ri.,ti.o of gum tu golatin in both COll:iJ(lsition W')!3 

gel13(j 1 iquid il:ilk pto1jucts. 

High technology h:3S beun appl led by Egypt Lan 

1.10 rkars ( t.l-·~h.H"iny at. al., --
flavoured. milk 'leV6.1.'(3IJe. 

total solids) prap2rod by ultrafiltr8ti0n of rIJ~on~ti-

tuted Jriad skim milk followod hy i:&Vbr-,'_'l f).,ff)(l:;1~ <,11V-1 

l/aClIUf.! svaporat ion, W{):~ mixo!1 in a :3; I r;"i.i,) ,.1,;.1. )-1 (J 

3'Jgar and citric aCle1 Wf)':.i ad:ird nt the rE;_:;' of ? pOl' 

dried bGV8:r~_"les. PUI·iIlU31.t.~ nilt:=t.i_l,er! by II~ tl',)f'iJtT iLion 



perrnlwte- in 1;.3 ![It jo. After addinrJ artifj d.;~l r:olouT',. 

the: r •• .txt,urE was spray-dried, fiugar WilS' incor~orotecJ to 

the cor.lposition \J~J,': rupor-teLi to havo rOlnninnil nlmost 

uncl"JanrJod - apart from variahle lo~~~,os in vitnmin 

contents. 

2 • .3 • 7. rIlL' SHAKE T V.f.\... tllVEHA!"ES 

Kata9iriCl¥tt't."",,,~1982) patunted a p["~cess 

fo·I. the manufactu["9 of a low-fat inst~mt. rrLilk sh[li-':o 

with good fO(:l.Inin1] prOj .. HJrU.o",_ Thir; invld.vod lrIixiny 

dried skim milk uith sweeteners,foaming agent, gelling 

agent, flavouring, emulsifier, colourinu etc. 

~audach (1983) suggestad a Fermula for 

preparing a dry mix for makinc;,.\ milk shakes. It concis-

tad of 250 9111 spray-driad whole or okin, milk, 160 9,1 

sugar, 65 gql whippJ.ng agent, 3.64 g" thicksL1C1r, 1 gm 

sodium caseinate, 0.06 r;,IJ artiFicial yellow colouring 

,agent and 0.30 gfJ vanille Flavour or a number of altor-

native flavours. Ror.on,~titution coull: ill' riOf)lO wi..th 

\.later, liquid milk o1:,8vaporated milk. Th.L,~ :...hake was 

"-
reported to give l'j lJolwffild .incr~a$U of :'Hm-'~Uj ~'er cent 

'i.,ith a product 11o.lUl.1t..l retent.ion of uptD :) t.!i.1Y:;. 



V2,ct.,;un: ·tc 27 pen \;lJnt total ::>oJ ids. Canet:'n '.-retell o!'c-:nlJc 

juice (13;' total ·::oli.d~;) WDS t,)lended t.,ith UIC sl-ii!' milk 

permente- ir'l 1;.3 Hlt~O. After addinrJ artifir:i;~l r:olouT',. 

tho f,lixlur€ wa:; sprBy-driE>d, sugar was' incoq.:oroterJ to 

the composition W~J,': rUporteti to havo rOlnninnil nlmost 

unchan'ljcd - apart from variable lo~:;~\oZ in \Iitnmin 

contents. 

2.3.7, rllU. SHAKE T y,f.!., 'elVEHA!"ES 

fo): the manufacture of a low-fat inst3nt. mjH~ Shill-:O 

with good FoaminG prO~_)(H'tJO::;. Tld,~ invlllvod Inixiny 

dried skim milk uith sweeteners,foaming agent, gelling 

agent, flavouring, emulsifier, colourinu etc. 

lIaudach (1983) suggest.ad a Formula for 

preparing a dry mix for makin9 milk shakes. It concis-

ted of 250 gm spray-dried whole or skinl milk, 160 9Jtl 

sugar, 85 gq. whipplng agent,. 3.64 9ft thickenl:lr, 1 gm 

sodium caseinate, 0.06 GIJ artiFicial yellow colouring 

agent and 0.30 gfP vonillc-. flavou'r or a nUr.lbor of altar-

native fJavoLlr;>. Rocan:;titution Gaul:; Ill' dm"llo with 

\.Ieter, liquiu miH, or \:lvaporated milk. Th.L~" :...hake was 
"-

relJorted to give :';I volwlnl,J .int;I'~asf.l of :::'Im-/~LU ~'er cent 

loJith a product 'joluu~' I'8tlJnt.'ion of upto '} tli..1Y::. 

which mnit"'ltainuci 8 stal'le '/olumo when ~;torGd nt 
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tJarbier ~~ .. ("1Yt34) ant.: liCj'(IJibcc:\nd,Riat14nd{tIIB) 

reported a process for the manufacture of long life 

beverage without adLl,ition of stabilizers. About 1000 

litIes of cheese whey with pH 6.35, clarified centri­

fugally and cooled to 10°C, was allowed to percolate 

through s' bed of 40 litr~s of a weakly aci~ cat.ion resin 

(LlQwex ,C(}I-2). 75 kg sucrose and 0.8. kg apple aroma 

were then addad to the acidified whey, t'ho mixture then 

was preheated to 85°C, sterilized by an indirect method 

at 135°C for 2-5 seconds, and packaged aseptically 

after cooling. The Bnd product ",a~ claimed to be stable 

besides possessing a ,mild, pleasant flavOt.!l-. However, 

it was reported to contain considerably 1355 calcium 

and potassium than the initial whey. 

E.fstathiou ~.!l. (19·B1) dS'r;cri..hl3o a method 

for manu,Facturim;l e. low-acid milk-julea bevEjragtl. The 

milk component was first treated with a cation excha.nge 

resin to give a pH of 3.2 - •• 5, followed by an anion 

exchange resin to give a P~:t3.5 - 4.5. The juice 

component was similarly decationized to pH 2.5 - 1.'3, 

deanionized to pH B - 11.5, and then acidul~tad by 

cation exchange to pH 3.0 - 4.5. Blends of the t.reated 

juice and milk were than homogenited and pasteurized 

or sterilized. It was claimed that the product had 

good stability with minimal curdling or preCipitation; 

and it containad no stab'aizEIl;'S. 



2.4 PRorUN 5TABILITY' _.- .. --

rr 'l't' 'ly co.,.· a,,:,j'Jl?Li.(U'! "f' milk i~,; au !.orl·;)J._ , ~ '-' ... ~ r, ..... 

produce yoqllurt, cultured drinks and r~lated products 

but ",ystem3 arB now avail~blll t.J produce sour milk 

drinks lJithout micc:hioioqi.caJ proC6:;sas. 

2.4.1 

It. is sornatirnBs desir"able to trf)~t. milk in 

such a \.lay as t....l altel" it" ioni.c balancl::J in order to 

st'abili,z6 it or Oth'3I'Wi:--;O ~lnrrov8 itL; ut il ity fur a 

particular purpusa. ThH bust example of such a treatment 

is the addition of phosphate -or citrate to stabilizB milk 

. against sUbsequent heat coagulation. "'dditions of 

phosphate or citt'ate result in the bi.nding of mere of 

the calt;il~m in tha Forlli of solublB- complexes and 

decreasing +'i1'B ~H:tivlty of t.hl3 calcium iont; (Jonness 

and Patton, '1959). Decreasing ionic strength, as by 

dilution Qf the drInk with water, impairs stability, 

stability of such d:L~utad drink can be rest.orad by 

addition of buffer salts (Glahn,,9S,,). 

HYDROCDLLOlO5 

The protective hyrlrocclloids allow: the pH 

r to drop below the lsoelsctrl.c point of casein t..Iithout 
t 

casein precipitation. for 9>:ampla, hjr)h mathoxylated 

pectin uxhibit..:.u a rJl:utal.:tl.lJfJ hyurocullo~d uffact in 

lOW-pH milk products (t:l.g • .in yogh!Jrt). ihe rl:l<lction 

mechanisms has been explained as follov;:,~ 
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Jolt thu inhcr-mt pH of milk, the casein 

m icell as aIH ohse rvor,j In un ifo {'ill colI 0 i(.ial ::u'Jpon'j ion,,, 

lh~ nat negotive eluctrosLatic dlarga' displayud by the 

micelles effects rapu!sion betwaen them. As the pH 

decrease, approaching the isoelectric point of casain 

(pH 4.6), the total c.har~je balance is equa;l i.ze-d, 

repulsion is dimin_'-''1hcd, n~sUltin9 in the devalopmant 

of micellar aggratJot8~j, o:;sontially coayul,JtinfJ and 

sett.ing of the yoghurt. Acidity devl:itlojJment will 

continue ano the pH is reduced below the isoelactric 

point to say 4.1,at point the casein micelles will 

be positively ch~rged. 

To main tein thtl charYL! l'dpul::; iun, high" 

mathoxylateL1 pectins can btl ut.ilised. At low pH valuos 

the pBctin~ mol~cula will be negatively charaed and 

interactio.n with the positi-valy chargEld casein micelles 

occur to forill a stablt:J complex. This pr.omota5 the 

appropriate charge balance ~)atween (ldjacan t micelles, 

prevent ing them frem agglomerat ing~ thuG .~lJoiding. sedi­

mentation and prec".ipitstion (Gregory, i9-S5). 

SOLUBLE PROTE;N5 

Prt3parallun of Acid Soluble ;::f.~sBin , 

5pasov8QAd Ko~htv(1971J) deserihed. thO invBsti-

gat ion carri.ecl QU-t tt) t:1avolop £l routhou ur pnJducintj U 

modified milk prutein, solublu in uli LH';itJ murJLum, .u!..:>ln~j 

HCl-casain and low-La precipitate (ctitaiot:H.J t..y precipi-

taticn of skim milk with ht::at, acid or CaC1
2
). Goocl 
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rasul ts' wefS obtained by lowering the pH of 10 per cent 

solution of HCl casain below the isoelactric point in 

order to convert the casein to cationic form. Addition 

of 10 par cent solution of citric or lactic acids 

increased casain solubility to over 80 per cent, the pH 

baing reduced 2.4 ",ith.citric ecid and 2.0 ",itil lactic 

acid. Further increase in solubility was obtained 

following mechanical tt'Batmellt in a colloid mill. The 

acid-soluble milk protein is intended for use in 

carbonated soft drinks, as well BS in fruit/vegetable 

baaed baby fooda. 

preparation of Soluble Ca~lainates 

C8sainates ara manufactured by adding an 

alkali (NaOH. KOH, M9(CH)2' Ca(OH)2) to lJat~r slurry 

of casein curd -in wet or dry form end suhs8quantly 

dried. The fi.nol pH of the cono'tnnto nolut.i.on should 

not exceed pH 6.8. 

Caaainatas POSBBOS lJood func~ion{ll proportll1!j, 

such as solubilit.y in water and milk, stabilizing effect 

being important 10 yoghurt manufactlJre, emulsification 

capacity and foemability. The teste of caseinat.es must 

be neutral. The amount of added caseinates to yoghurt 

milk should not exc&tBd 2.~ per cant, becaus.B higher doses 

may result in unjesirable thir;kening of yoghurt (Gennip, 

1974). 
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Prsporeltion of :ioluule Copracipitates 

Copreci.pitates .are produced by the simulta­

neous 9cagulation of casein and 'o.'hay protein in skim 
, 

milk. Tha curd 1s- washed, ciried and ground.. The 

properties of' isoelectric coprecipitates resemole 

those of cseein since its composition is about BO peI' 

cent of toe casein protein. 

A Bolub il hed coprecipitota il; fIIonufactured • 
by treating a slurry of isoelectric coprt!cipitata with 

an elkel i and spray drying of :this solut ion. The f ina1 

powder has characteristics similar to those of sodium 

easeinete. 

Whey Pro ta in Preparat ion 

The soluble whay protain preparations arB 

produced meinly by ultrafiltration of tha whay resulting 

in the high quality product. 

ilham (19~4) dascribad the process for 

the production·:Jt" iJ"'l'fay protein preparations whirn arB 

heat-stable at nButral pH anu ara suitable for increasing 

the prate.in cont.ant :Jf baveraga~ or infant formulas. 

Morano and LYCGk (1914) suggested a method for 

producing heet-· and acid-stable whey Pt'o~ in, suitable 

88 an additive to acid beverages with a pH or' 4.0 or 

belou. In a typ ical exampl El, t.he whey p rote in is 

prepared by: 



i) 

ii) 

iii) 

iv) 

v) 

vi) 

vii) 
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Adjustiny the pH of liquid whey to 7.0 by 

adding cone. NoOH solution; 

~eatin9 the whey to 6SP C for 15 min •• 

centrifuging it and cooling it to roam 

temperatura; 

RecoverJng thf; supernatant. and adjustin9 the 

pH to 6.5 by the addition of phosphoric acid; 

freeze drying the liqLlid to produce a solid 

mate riel con tain ing (on a dry b as is) 12.1 per 

cent protein. ·66.0 per cent lactose and 12.3 

pel' can t ash; 

Reconstituti.nq the frsH7s-rlriBri m;,tBrin] tu 

8 totE!l .;wIids contant of 25 par cant; 

Passing it through a Saphadax G-25' column; and 

freeze-drying the affluent to produce e 

product containing 67.3 par cent protejn, 

13.2 per cent lactose, and 6.3 per cent ash, 

in addition to 0.77 par cent Ca and 1.76 psr 

een t p. 

T he freeze dried product had been incorporated" 

au ce&ss'full y in 9 rape or 0 range-fl avoured beverages 0 f 

pH 4.0 or belOIJ, which were subsequently haat-treated 

and carbonated without any adverse effects. 



PR£PARAT ION Of SOLUBLE OISPi:.RSJON 

Of PROT t: IN 
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Yasumat au at: ale (1980)' de velopad a method 

fO'I" tho produd.ion o·f milk cQnta.in.lng aciu uyt:-uiJ which 

had D :;>tublu d~spl3ndun uf protein and is consumed by 

dilutin'J with \Jati;;l), or carbonated watur for drinKing_ 

The m.ilk co~tai.nin9 acid syrup'ues produced by adding 

augar (20-52~ IJ/IJ) to an acidified milk IJhich satisfied 

the following conditions. 

y {, -0.27x + 4,15 

where, x denotes the casein content in the acidifi~d 

.milk and y, the pH value of the acidiriod milk. 

2.4.5 PROCE:SSING FACTORS ANO PROTE:fN STABILITY 

Hooydonk !i.!!.. (1982a) inveGtigatod the 

influence of processing factors with referflnce to the 

viscosity and stability of drinking yoghurt at 2oDe. 

Th~)' concluded that apart from the use of a final pasteuri­

zation temperature of 100o~ and considerabl,' reduced 

viscosity and stability, n(Jne of these factors had any 

major effects. Single, past€;uTization 'At 15 MPa was 

sufficient whe("l the yoghurt and pectin had been mixed 

carefully. 

K.im .!i &. (19~M) studied the 'method and 

level of addition of acid 1'01' developmsnt Dr sour lI.ilk. 

To makEjl acid milk gt:llled bl;lVertiS;6S, sugar', cal'hOXYlllsthyl 

cellulose end gelatin were added at the rate of 9.0. 0.6 
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and 0.5 peI cant, respectively to whole milk, skim milk 

or diluted milk (milk/IOlstsr 2:1), and citric o.r If.lctic 

acid weIa added. whl:ln the acid$ waIf:! added rapidly, 

protein was precipitated·in all semples (when acid 

concentxation was· more than 0.5 per cent). When they 

WBrB added slowly, some samples WBIe free of precipi­

tation even 1.0 peI cent acid was added. In skim milk 

and whole-milk, the gel increased as acid concentration 

increased. but in case of dilutad milk gel was not 

formed. products made from whole milk and with 0.5 psr 

cent acid (O.25jb l."c~ic plus 0.25% citric acid) recBived 

the I:!Bst scores. 

2.5 APPLlCAT ION Of HYDROCOLLOlUS IN LOW-pH 

MILK -St. vEftAG ES ~ 

Stabilizers a1'6 generally polysaccharides 

in nature and function through their ability to form 

981 structure in \Jater or due to their ability to 

CDlIlbin"B..,'J \,lith water as water of hydration. !"lost of 

the stabili;r.e'fs and thickeners used in the food indust,ry 

are derived from natural sources although some are 

chemically modified to achiave specific characteristics. 

Since all effective stabllizurs are hydrophilic, and 

ara dispersed in solutions as colloids, they are usua11y 

referred to 8S hydrocolloids. 

The genaral properties of th~ISO hydrocolloids 

includs significant solub ilit~· in lJatar and a capab Uity 

to increase vie cas ity •. The err iciancy of tnese materials 
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in many foed appllcat,ions is directly dependent on 

their abillty to int;reas~ v,iscosity, to st.abilize 

suspensions and improve textures. Hydrocolloida do 

not, hoysver, funct ion as emulsifiers since they lACk 

the necessary comb.inatlon of stronq hydrophilic and 

lipophilic properties. 

Stabilizers are of importance in a number 

of dairy products like flavourod milk beverage t fruit 

butter milk drinks, fruit skim milk yoghurt, fruit 

milk drinks ,and frwit- m1x drinks' basad on sweet or 

soured \Jhey (Anon, 1976). 

T he market development of extended shelf­

life dairy products generally, at· low pH varieties, has 

resulted specifically in the need for stabilizer ayata.ms. 

It is well known that at low pH values (less than 4.6 J 

the isoslectric point of easoin), it is not practical 

to heat-treat dairy products withuut denaturation of 

the proted.n fractions and their sUbsBquent flocculation, 

separation and precipitation. S"lected hydrocolloid. 

like h.igh msthoxylatad poctins, carboxymethyl cellulose 

'and praJ>~lana glycol alginat.e, are able to function as 

a prqtactiva colloid in low-pH milk-products (Gregory, 

19Bo). 

2.5.1 il:!lI.i Of STA'llLI;:lSS ON THE slNSrny 

PROP£RT 1£5 or LOW-prl MILK Il£VO(oICL 

The .er_,--:ory properties of any food are also 
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or utmost imporl:aflcellike thqir chemical. and microbiolo-

gitsl prop'ort.i.6s ao woll 135 nut.r.H.i\Jo vuluo. Tho 

sensory IJrojJtJrt..1,liti aro dupendeKlnoL only 00 Lilt) compo-

sition, quality of raw ffil;lter.hls and procE;lsslng 

parameters but also On severel other factors, such as 

body and texture, flavour ,~:),,' colour & appearance, 

mouthfael atc. Many emulsJfiers and stabil.izers 

enhance the sensory propliJrties of food products. TllOy 

mostly improve the body and texture of the fini.siled 

products, but their a,ffeet on flavour is intlirect. 

The properly designed stebiliser system for 

the ,products made b,y UHT processing would al.lot.! pl'otein 

atabU1ty,BAlulsion stabUity, 8uapandlng cnpab1l1ty, 

synera-sis prevention, prevention of '",haying off', 

gelllog abilityand rnouthfeel and bodying properties 

(Glicksman, 1983). 

2,,5.'1.1 

High methoxyla"'~ pectins can a; j(lctivaly 

sta\>UizB sDured milk products (Nelson, 1979). The 

protein stability of acid miH: trE:l.\.'stlagiJs containing 

natural grap& Juice (,Hah, 1975), fruit-mash (Arolski 

!i !!.., 1977), cheesa-whay wit.h 'l,range emulsior, end 

flavour .(ll'Yachenkoal)d SqQ'es,1~84) and whey with fruit 

Juice (Iverson, 198'4) were imp.roved'successfully by 
" 

adding pectins !3in~,lly or in r:ornh.in8tion with ether 

stab iJ. izars. 



53 

2.5.1.3 starch 

Starches especially the modified ones, have 

also found wide application in ultra high treated dairy 

products as thickenin~.! and gelll.w; agents. fV!odified 

starches have been devedoped ttlat will,waintain low 

viscosity during processing and packaging .but; will then 

sat up in the contain!3l' to· give e good gelled pud:iing 

texture (Anon, 1981b). The starch is also reported to 

be used for improving mouthfE'tel but actually it is being 

ussq, as cheap fil~r for the cocoa based drinks (Morley, 

1983; Werry, 1984). 

2.5.1.4 .. Carboxymet hyl cellulose (C'I c1 

Carboxymethyl celJulo6e is produced by 

, chemical modification of cellulose and is aVflilable i.n 

Beversl forms. It hOB bst=;:;n used in conjanction with 

" carrageenan or propylene glycol alginates to stabilize 

milk: drinks of pH 4 to 4,.5 and to ..Lmpart a rich body 

andmouthfeal (werry, 1964). :ihenkanberg .'!t&. (1911) 

de vel oped the fo rmula fo r st ab 11 ized milk -0 range Ju i-ee 

beverage, containing Q.2 par cent CMC. 

Carboxymethyl cellul use (sod ium sal t) can 

also be uaed in the fruit. flavoured milk IJI,;IV8l'{lqe 

(Nishiyama, 1976; ~i.ts~iyaJRa, 1982). IJ'IC in combination 

with gelatin (lgoe, 1976), with x.nth.n gum (Daahl ... ,Hi79) 

and with pecti~ <"OIYachanko~'"Gt Sq.("'U~19B4) \Jere found to 

be helpful in the preparation of acidified milk bovaragss. 
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2.5.1.3 starch 

starches especially the modified ones, have 

also found wide application in ultra high treated dairy 

products as thickenin~.! and galllW; agents .. Modifi~d 

starches have been devElloped ttlat will,l11aintain lou 

viscosity during processing and packaging .but; uill then 

set up in the contain!3r t.o· give a good galled pud:iing 

texture (Anon, 1981b). The starch is also reported to 

be used for improving mouthfeel but actually it is being 

useq, as cheap fil~r for the cocoa based drinks (Morley, 

1983; Werry, 1984). 

Carboxymethyl callulosa (C'I C) 

Carboxymethyl celJulose is ploducao by 

chemical modification of cellulose and is av~ilable in 

Bevers1 forms. It hOB bot=;:;n used in conjenction with 

" carrageenan or propylene glycol alginates to stabilize 

milk: drinks of pH 4 to 4,.5 and to .Lmpart a rich body 

and mouth feel (werry, 1984). ~henkanbarg at &. (191\) 

developed the formula for stabilized milk-orange Juice 

beverage, containing 0.2 par cent CMC. 

Carboxymethyl ce11.,,1068 (sad ium salt) can 

also be uoad in the fruit flavoured milk I.H:Jver{lqe 

(Nishiyama, 1976; N1s~iyaJ1l", 1982). C'lC in combination 

with gelatin (Igoe, 1976), with xanthon sum (Deahl., ,1979) 

and with pecti~ <"OIYar.:henko~'"Gt Sq,ClJ'u,I19B4) were found to 

be helpful in the preparaLion of acidified rnilk'bovarages. 
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2.5.1.5 Dthe r Gums 

LOCU~3t bean gum i~ derived froUi the :::arob 

bean karnel. Although ).ocust bean gum lacks gall ing 

pfopdrties, its viscosity iti little affected at a wide 

range of pH and is usually used in cOAJurilctiun -with 

carrageenan for low pH milk drink (Ilany, 1977). A 

stable (without curd .saparatio'n) acidified whole milk 

beverage (with a pH of 3.4-3.6) was- prepared using 

0.3 p~t cent locust b<:.sn ~um (Takahata, 1980"; Anon, 

1980e; Anon, 1981'c). 

Guet gym (Ilany, 1977) can be obtained fram 

seeds 'of the guaI' plElnt and has proper-tills and uses 

similar to those of loclIst bIJan gum. Tho Innin di.fference 

is'that gual' gum will hyJru1.;.u in culd hwtUl" lHul:l.l c.orui-;ll;!-

taly and )nora rapidly than lOCLJ~,t bE;JC:m gum. 

Xanthan gum is p;orJuc.;eJ bi micIobial oct ion 

on dextrose and being usually stable to IJrolongEld 

heating at low .. pH., has be9A '.lsed in low pH !ililk drink 

t .• tab il izatian (we ny, 1984). uae hle r (l97Y j developed 

nBLJ milk based drink (pH· 4.1-4.5) which cont3ins 0.1 per 

cent x~nthan gum, 0.14 par c~nt carrageenan and 0.40 par 

cant carboxymethyl cl::"llul DoH. 

2.6 "PPL I CA~i Of ~TA8IllZlNG AN D "~1UL3IniNG 

SALTS IN LOU-pH~llLl'-llEVEI\AGt:. 

In tho menu r actu re Cl f 0) 1 0101113 ion b <.l~llJd 

producl~, "thl;.l main conc<-.lI"n i3 tfJ staIJiliLtj th,,", t;lITIulsion, 
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so tlHill it. Jo"'~" no l. b I'tolak uIJwn (lr s~pa;;at<J ulJon standing 

fot' a reAsonable period of time. t.mulsifieFs play an 

important role in the process of emulsif,ication and in 

preparing stable food emulsions. 

, 
Tn,ical elill~1~'ifi6rs used in dairy industry 

arcl; lec.Lthin, mono- and di-glycerides, fatty acid!> 

esters of polyhydric alcohols and differ<Jot salts such 

tartrate. Both stabilizers and emulsifiers play an 

important rola in enhancing the body and texture of the 

dairy px:oducts. They also help to improve the flavour 

indirectly and have negligible influence on food value. 

Addition of trl-sodium citrate (O.Q1/~) in 

flavoured b~veragau, bofore Iwatiny is l'uportLld to , 
impart very good cloud, and frothing capac:ity with a 

very creamy taste (Hawthorno et al., 197'1) • . --
5chanderl and Hodrick (1968) prepared steble 

charry-m'ilk beverage, having e s-helf life of at least 

two w~aks. The system was stabil izad with t:.1lt3 addition 

of dibasic potassium phosphate and pasteurized at 145 0 r 

for 30 min. The con6umer aCl.:eptanca of path stabilized 

or unstabilizad cherry-m.ilk "laS good, aH measured by 

panels and initial store sales tri<31s. 

To reduce surface tena ion and allow the 

emulsion to be formed mara eas~lYJ hy::lrc'L:olloids like 

gum ata"lc are employed. Gum arabic ie kno'..,n as v8ry 

effe~tive emulsifying agent <'.Ina UGBd lJidl::'lly far ffl.:lk-ing 
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flavour emulsion'" for beverage:; and bakery applir.'ltions 

(P icbm.n. 1 983). 

2.7 CON a..US lVE ~Ei',i\HK5 

It is Bvirlent from tho information collected 

on composition and manufactLJ'ring teChniques on various 

typCls of acidified milk basad bev8J;ages, comiiolnahle 

attention hat1 hean puid to improve tht} ~;t..uLJ~l it.y ul; 

protein syst.em by salectlon of suitai:Jle ':>'t;lbilizur~. 

furthl:lI it h> noticed that diff'drant types of ingredients 

and ecidulents are used In the- preparation of acirJified 

beverage, The effect of using different ingradlente. 

have d.efinite affect on the organo"laptic quality of 

the product as well. It is therefore, nBc8fisary to 

study in dept" about the effact of. usIng diFfererit 

~ypes of ingt~di8nts and .processing parDmeto.lr~:; in tho 

preparation of-acidified milk based bever~gen to assess 

the final qUality, especially till;) organoleptic quality. 
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3. SCOP;; AN D RAtI Of lJaHK 

SCO~ Of STUDY 

lhl:l for~~oiny chapter on l'Hview ur lit;.ut"JLUI'kt 

would reveal that- the published info.rmation on the 

va r ~ous aspB ets oJ p.foduction and phys ieo -cgem ieal 

properties of directly acidified milk beverage is 

scant y. Man y 0 f the 1 act ic beverages r~po rted have 

,",hay 'as the basic raw matarial and only few reports 

appear on use of milk, skim milk or butt!:!r milk. The 

acid ic beverage is essentially prepared by using 

specific' cultures. Informa,tion on directly acidified 

milk beverages, if any, is mostly given only in the 

,patent forma. In the preparation of milk based aciriified 

beverages, stahilization of protein J'1os •• problem. 

However, the existing knolJl-adge on !::OtRbllizing the 

protein system lJsing different types of stabilizers can 

be advantageously util ized in developing the milk basad 

directly acidified soft drinks and bavlffJt'ages. Further 

adjustment of solids level in tho beverage is naci!ssary f 

to devalop a product of acceptabl equal ity. It is also 

reported that mouthfael of the beverages could be 

5.mproved by the usa of proper comb in at. ions of di{ferent 

gums and stabili,&r'lj. Therefore, it is neces:;ary to 

make investigation on lOse of approved ::;talJilizsrs in 

imprO\/in9 the sensol.'y charactorist i 1.;::> of cd.difiod 
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, T he shelf 1 ife 0 r ao'y food p rodu ct is eohao cad 

con-siderably by suitable heat treatment and with the USB 

'of suitable packaging materials. Present.ly many flexiblE(! 

mstallised laminated mat-~t"ials are available ,in thll 

market for packa9,ing of 'differan't prodUc.ts. It would 

be worth'while therefore to compara the performance of 

any typical mater-ial as against the usa of convent iona1 

glass bottles for sterilized beverages. 

Technology also needs tu bo :1t.andQrd iled for 

enhanCing the shelf life of acidified milk beverage by 

selBct ing appropriate ste ril izat ion t imf;l-tampa rsture 

c~mb inat-/~on. 

It 1::; hoped tt,at thi::; inro.t'mation 

may be useful ro-r oairy industry in the manufacture of 

such a new dairy b8vfJ rage with an acceptable quality 

and longer shel f-l ife. 

The present study t.f9S,. therefore initiated 

for the production of acidified milk ba\lal'~gf;l: with the 

following objective.: 

1 • 

2. 

Standardization of the manufacttJriny teChnique 

of the acidifia~ milk beverage; 

To study the physico-chemIcal properties and 

mlt~robiolot~ical qlJality of bl3\Jurage. 

To stud Y t hit' shel f-1 irs or the be VEt rage at 

:lOc e and SoC stored in suitable packag-ing 

materials; and 

r 
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To comp'ute the cost of production of the 

tluvalopad beva rage. 

RAN Of WOilK 

To achieve the above stated object ive~l, the 

plan of work lJas drawn as folI"olJs. 

3.2.1 uEVt:.LOPMt:NT OF MANUFACTURING PROC1.SS 

Salect ion of pH-sugar Combination and 

Type of Acid 

Laboratory trials wBre conducted to evaluate 

Buitable level of pH and sugar comb in at ions based an 

,flavQu-r scora of product. rOI' this purpose! follo\Jing 

pH and suga~ levels WBrs tried in the acidified osvaraga 

using four types of acid. 

a) pH level 4.50, 4.25, 4,00, 3.75 a,nd 3.50 

b) Sugar laval s 14, 16, 18 and 20 gin per 100 ml 

of utID1(jarJi~u~ (i.u. toned 

or diluted)' milk. 

c) Type of Cleid: Citric, phosphoric, lactic 

and flydrochloric acid. 

t~Bserl on tho flavour ecoros, bett.sI' occaptabla 

combination for' tiach type of' acids ware selected ror 

further optimb;1tion of pH aj~d SUl)2·~· leVEl!.?, in the beverage. 

Computation 0 Lll:!:!.t!.~!j.lu J.atu W COrnu inZltJ.:£.!:!. 

of':' te r il izat ion 

The f,uitabla t.ime-temper-ature c(Jmbinati.ons 
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for selected pH-sugar level corabinations ware computed 

by in7polat log the 

(1980) for affective 

data given by Stimani and. Lonein 

sterilization of the product. 

Selaclion of Stabilizer 

Trials \Jere conducted to find the suitable 

levels and type of stabilizer based on their effect on 

via~al observation on protein stability, viscosity aop 

sansory score. for this purpose, f0110"'1ng stabilizer'.> 

of different grades wara- trieu. 

a) Pactin (Sigma and local) 

b) II'IC-IIIa salt (Sigma-lolJ viscosity, Sigma­

mad lum viaco9 tty and local) 

eI) Gusr gum (local I'IV 2/4 grade and MV 2/3 grads) 

d) Locust bean gum (Sigma) 

a) k-Carrageenan (Sigma) 

f) Agar (Sigma) 

g) Pragolatinizad potato starch (local) 

Final selection of stabilizer w8s"done on the 

basis of developmBnt of minimum viscosity and maximum 

• stabUity of protein system at thB sterilization conditions 

of the product. 

3.2.1.4 Optimisation of Level of flilk Solids 

fa r "gat tino 0 r roduct with ncp:Jp tnlJlo (.;tJn 0 iu-

ten cy, thu ton "d (J1 i1 k (3" ' ~\.' rat. urad O.Sjl :.IN r) wu~ tHi u LuLl 

with water (r on"d milk • watar) to th"" following ratio • • 

80,20, 70,30 and 60,40 
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"The sa18cteri ]eVG] of st~lil iFor wan ndrlnd 

to thd diluted milk in a proportionate quant ity on the 

basis of milk dilution. 

Tha bever.age samples prepared with' uiluted 

milk were evaluated on the basis of body and texture, 

and flavour scores, Tha viscosity of the samples wara 

81 so me aSIJ red. 

3.2.1.5 Selection of Stabilizing Salt 

following salta ware used in diluted toned 

.(70130) mill< at thB rete of 0.06, 0.09 and 0.12 go> per 

100 .ml of diluted milk. 

~ TIi-sod iUJI1 citrate. 

~ Oi-basic potassium phosphate. 

Selection of suitable lavel,of salt was done 

an the basis of flavour. and body and texture scores. 

Selection of Added Fl,avour 

Following flavours were used at three 

different levels viz. 0.5, 1.0 and 1.5 ml/litra of 

beverage. 

a) Pin eappl e. 

b) Lemon. 

c} S. trawoe rry. 

Most sui-tabla type and lev!.:}l of added flavour 

was selected on the bash~ of FlalJolit l;:)CUrus only. 
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3.2.1.7 Type of Added Colour 

• Lemon yellow colou r was used, and the il" 

desired intensity in the product was avalu-atl;lo on the 

basis of consumer acceptance trial. 

3.2.2.1 

a) 

b) 

e) 

b) 

a) 

b) 

c) 

d) 

a) 

b) 

c) 

d) 

a) 

STORAGe: STUDY 

Packaging Materiels 

Gl ass bottles .. 

I"letallisud polyester pouchs':l. 

Storage Temperatures 

300 -t:' 10 C (Controlled temperature) 

50 .:t 2°C (Refrigeration temperature) 

PRODUCT QUAL IT Y e:VALUAT ION 

Sensory Attributes 

flavour. 

Body and Texture. 

Colour and appearancB .. 

Overall acceptability. 

Phys ico-chem1G~l Potamate rs 

pH. 

Viscosity. 

Sed imen t. 

Colour lreflectance). 

Total :301 irJs. 



f) fat: 

g) Protein. 

h) free fatty acids. 

i) Thiobarbituric acid value. 

j) Non-protein nitrogen. 

k) Reducing sugar. 

1) Total H'lf value. 

3.2.3.1 M icrob io1o9 ieal At t;.;;ibute 

a) lotal spore count. 

3.2.4 CONSUMERS Ao:t:PTABILlTY Of AClillflED 

MILK S£VERAG<-

3. Z. 5 CUST Of PROOU cr ION 

The cost of produclion of st.anda['dizoLi 

Bcidif lad mill< beve rage was est imatad. 
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MAT~RIAL5 AND METHODS 

This chapter deals with the materials and 

methods used 1n standa·rdizing the process for the 

manufacture of acidified milk beverage and also the 

methods used for the analysis of milk and acidified 

milk beverage. Only analytical grade reagent.t'> were 

~usBd unless mentioned otherwise. 

4.1 MATER IALS 

4.1.1 INGRED lENT S 

ThO fresh, pooled raw buffalo milk obtained 

from the Experimental Dairy of the Inatit:'JtB was used for 

the present study. 

Sugar 

Commercial grade white crystDll inl:il sugar drayn 

from stores, E.xperimental Dairy, Natlonal Dairy Research 

Institute, Karnal was used ~in all trials. 

Stab il12. rs 

The following '3tabil~z8rs ware used in the f 

present studies. 

a) Pectin-(Sigma) (from Citru" fruiH, Sigma 

Chemicals Co., USA). 

b) Pectin-(I.ocal) (Rapid Set 15CoC) ,J .. ydip 

AgenciEs, Bombay. 

c)· Carboxyr.lf.)thy,~ celJu;o~8 (rl".·L~': ('. I' -t _ ,'jOC.lI:HI S<1j . -
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, ~l. 

"d) CarboxymaUlyl cellulose (Sodium sfllt - medi~,I\l1 

viscositv) Sigma ChFlflical Co .. , USA. 

e)' Larbox:,r;TtJthyl cflll.'Jill,,:,a (Sad ium s a1 t - mad ium 

to high viscosity) LOlJ"3 Chemical Co. 

f). Guar gum (f'lV - -2/4 gI8de) Hindustan GUfnS Ltd., 

Bhiwani. 

g) Gual' gum {I"IV ~:/5 !]I'n<:le) Hind\j,·tc'ln Cum!; l.h:., 

ahiwan i.. 

h) Locust bean gum (Sigma Chemical Co., USA). 

i) k-Carrageansn (:. iguw C113m! L:i:ll Co., U:;,i/ol). 

j) Agar (~igma Chemical Co., USA). 

k) Pregalat.i.ni.l8d potato utarch (Crlumic.:Li de 

Centre, New Oelhi). 

a) 

b) 

4.1.1.5 

a) 

litabilizip9 Salts 

TIi-sodium citI'ate (i..Morek (India) Pv.t, Ltd., 

Bo,,", ay). 

Oi-basic potassium phospha". (BDH Lab. ChEmical) 

I! cids 

Citric acid (Food gt;fld~ citric acid supplied 

hy CiturfJie Aiochamicf\.l Ltd., n~:Jll\rd £Gtuto, 

Bomb ay). 

b}. Phosphoric acid (fOOd grade ortho-phosphoric 

.acid sUPlJlied by Jayd.i:_ AglOl{lcLHS, l:IomlJ8Y). 

Baroda) • 
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d) 
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Hydrochloric acid (Sarabhel.i. f'l. ChlJm.il:al~., 

. Carws Road, Baroda). 

flavours 

In the present study, the followin'l edible 

grade flavours manufactured by rrt/s. Sush Boske Allen 

{India} Ltd., Madras, were used. 

a) 

b) 

c) 

4.1.1.7 

Soluble essence pin~apple No.1 

Solubls essencB Lemon No.1 

Soluble essBnce strawberry No.1 

Colour 

The following edible grade colour manufactured 

by fOols. Bush Boeke Allen (Inrlis) Ltrl.,' Mnrirfln, \-/Of! ur;eri. 

8) Lamon yttllow powder, IH 6b~'I. 

4.1.2 £QU IPM£NTS 

Heatinglpasteurizatiop. Vat 

A 20 litre capacity, stainless stael jacketed, 

round bottom, open pan provided wit.h a steam 1 ina and 

steam control valve was u&ed for the preparetion of beverage 

8'amples. 

'Rannie- sinqla stage homogenizer was used for 

homogenization of the acidified milk beveraga during 

'initial phases of the studies for laboratory trials for 

aelection of suitable level and combination of acirl. pH, 

sugar and stabilizer. In lqt8.i.' part of the :;turlif:lS, 

• Crepaco' two-stagG homogen izar was uasd. 
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A laboratory autoclave (manuractured by 

Medica Instrument Mfg. Co., Bombay) IJas used for 

steril,ization of the acidified milk beverage. 

4.1.3 Pfl Q(AG ING Mill i.R IAL5 

GlaB6 .Bottles 

Sterilizabla glass bottles (200 ml' capacity) 

ware purchased frqm lQcal market. 

Metallisad Polyester pouches 

This thtB6 ply metallisad polyester laminate 

consisted of polyester-film (50 gauge), aluminium foi) 

(0.0254 mm) an,J low dan"ity polyethylono fUm (150 gawgo). 

Pouches \Jere supplieri .by MIs. flax Laminuta~, GhDziabad, 

U.P.) 

4.2 MET HOD Of MANUfA cruRE. 

~ttt.lmpta \Jare mode to standardize lha method 

for the manufecture of acidified milk beverage. 

parameters taken for study for affecting process. 

DiFferent 

With 

this procedure several modification and standardizat.ion 

included different pH and sugar levels, types of acid, 

atab-1lizars and emulsifiers lavel, milk solids (i.a. fat 

and SNf level), different type. of flavour ond theil' 

compati bl e colou r. 

STAN OkRDIZAT ION or MILK 

fresh, pooled rC;l.J !Jufl' 010 milk obtained from 
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£xperimental 0airy of National D8iry Research In~;tjt.ute, 

Kamal was f"iltared throL!L)h muslin cloth and ahout half 

of the quantity was separated For obtain i.nO skim milk. 

Remain ing portion of milk WilS thun ~;tand<'lrdlLE:HJ to 

desirau level or fat end ::iNf with skim milk and water 

for dafferent experimental conditions • 

• 
4.2.2 MIX ING T tt.. ING REClIENT S 

CalculAted amount of stabilizers and emulsi-

fiers WBre mixed with portlbn of sugar separately. 

Stanrjardized milk waS warmed upto 45° C, then sugar added 

to milk gradual.1 y at a temperature of "So_50°C with 

cons~ant stirring. The 101.xture was further heatud to 

70°-75°C. This was· followed by the addition of sugar­

stabiliztlr-emul$.ifiur bl'-'flu with constC:lnt bLirring. 

OOOL ING AN 0 II Cl OJ Fl CA T ION 

fhe milk mixture was initially cooled by 

dipping the can in taj:J wat.er to about 30D e. They ware 

further cooled to about 6°_SOC by dipping th~ can J., 

chilled water tank. Thi:ol pH of the mixture was then 

adjusted to the required le-vBl by adding acid solution 

(slowly) with continllous stirring. The acidified milk 

mixture ,",83 than kapt at 1l'J1J t,emperature for about 30 

m:inutes. In Case of initial laboratory trials for 

optimisation of pH levals without addition of stabilizer 

-to the milk, it was chilled (6°_8°(:) to minimize the 

intensity of coagulation. 
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PREHE.Al ING ANO HIlMOGEN IZAT ION 

In order to 8'Joid thE! fat separation in the 

product and to qvt a un iforn: body nnd tuxtUl"U, /IIi,d.ul'a 

was homogenized resultiny in brsakio[j of fat globulEls. 

o . d All the samplA6 were heated to 60 C and homogan.tzB 

either in fRannie" single stage homogeniz.er or in 

• Crapaco' two stags homoyaniLBr at pro~~ul'B of '25UU and 

500 p~ i. 

4.2.5 ADD IT ION OF COLOUR ANO FLAVOUR 

Required quantity of colour solution was 

added to the mixture just before homogenization end 

required ·amount of flavour was added before packaging 

Df the product. 

PA O<I\G ING ANl1 STER ILlZAT ION 

After homogenization, the product was filled 

into 200 ml clean glass bo Ltlee and in met all ised 

polyester pouches (200 ml). Glass bottles war. sealed 

with crown cap whereas pouches were heat-sealed using 

hf'd operated impulse sealar. Sealed bottles and pouches 

ware then sterilized in lahoratory autoclave .at required 

ti(na and temperature .. 

COOlING 

Bottles and/or pouches UerEl removed carefully 

from autoclave and cooled gradu-ally at room temperature .. 
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~~ OPTlMlSAT ION 

In QrLl~ r tu opllllli:;;101 tillol proc6:';:;' for tht3 

lUunut"a.;;;t.uru uf acll1ifitJu milk beveragt:!, t.lle foJ.lolJin!J 

parameters wars studied. 

S£lECT ION OF pH-SUGAR COl'l81NAT ION AND 

T YPt:. uf ACID 

, . 
Laboratory' trials wert:! conducltld to dal~rmine 

suitable pH and sugar level combinations on the' basis of 

sensory scorB ltl acidified milk beverage. 

for this 'purpose, beverage samples uere 

prepared using, three types of acid at different pH and 

sugar level combinations as mentioned in Table 4.1. 

On the basis of extensive trials conducted in the 

Table 4.1: Type of acid, their concentration, and 
pH and sugar level used during ,investi­
gation. 

1 ype of App rox ima te DH Sugar lavel 
acid concentrat ion (% w/v of toned or 

diluted milk 

+ 
10.50 (% w/v) 4.25 14,16,18 and 20 

Citric 13.60 (% w/v) 4.00 14,16,18 end 20 

18.20 (% w/v) 3.75 14,16,18 and 20 

1.825 N 4.00 14,16,10 and 20 

Phosphoric 2.250 N 3.75 14,16,18 and 20 

2.400 N :.~. 50 14,16,18 and 20 

9.50 (% v/v) !~. 50 14,16,18 and 20 
\,.ectic 11.90 (~ v/v) 4.25 14,16,18 and 20 

12.85 (% 'V/ v) 4.00 14,16,11.1 and 2tJ 

Note. These Ie vals of different. acids w'e rS selElcted 
on the bas is of prel:iminary labOf8tol'y.triels. 

) 
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laboratory, s~ren9tl' of di.fferer,t acid sollJtions to be 

used in the in.Jastigation wBfe standardized. Standardized 

solutions were then slowly added to milk mixture nt thE 

rate of 8.0 tnl/100 ml of standardized milk: durin~J 

throughout investigation. 

COMPUTAT ION or T I~lE-'~MPERATURE:. 

COM8iNAT ION ur Sn:'R ILlZAT ION 

Sterilization by heat is a well known process. 

The t"ime-temperature combination used for conventional 

sterilization of milk is usually 121°C for 10-15 min. 

The selection of time-temperature is based on the thermal 

death ra.te values (0 values) for a given refurenr;a 

organism e.g. Baoillus staarothermophilus. The a valuos 

arB dependent on the temperature of sterilization and 

pH of sterilization medium. Thus, the storilila.tion 

time at a givsn stet"ilization temperatura can be 

predicted from the relationships of 0 value with 

temperature and pH. 

The thermal death rate values for acidified 

tilk beverages were obtained from the follo\aJing D value-

pH relationship given by Srimani and Loncin (.1960). 

Log D = 0.533644 pH + 0.550668 

The'D valuos of 6CO, 4BS.4 tlnd =~~d.i.9 :.;lil:. at 

100°C were obtained for acidified milk lH"',/I:HagtH-; of pH 

4.25, 4;00 and 3.75 respectively •. UsirllJ theSE! 0 values, 

~h<;} tim~ rs~uir.ali for ~teI·ilizc:.tJon ~t 100°C (fur'1.o9-



cyclB reduction of B.stearothBrmophilus tiport3) was worked 

out, which waS found to LJ~' 99, 72.8 and ;::)3.S minutes for 

The tirilo roqlJirod for i"b) SlliliD sturi.l.!./ii1. il"ll Ilrrucl; :;t 

o . n f 110 C lJ.:l~; wl.lrkud out U~';.1I\iJ Q1U vLllu~ or 1"l .• f.i (L .= '~I.(.n C) 

Viilllilr an,j ·Kandler, 196~/) and thoa following l'ule.tion~ihip. 

ti 
to = 

whe re, 

to = t imB in Jlirllltqsat 1100 C 

ti = tjme in minu tBS. at 1 [JOG C 

n = number in CHilfl8n t in tBmpor;'1hJr~1 in 0 10 C. 

for acidified beveralJl!!~j of pH {j. .. 25; 4.00 and 3.75 .worked 

out to be 9.00, 6.62 and (~.B6 min. [d~p('.cttv81y. These 

values were rounded off to 9, 7 and 5 minut~ 

"for 9, 7 and 5 min. would be sufficient ti:) obtain· '\ 

sterilized product with the pH values CIt 4.'25, 4.00 and 

3.75 respectively. :::linee the prodLlct prepared w:.-th using 

phosphoric acid at pH :). 7S, waG found acceptable to t.he 

judges, it was conaidf.lr~d For furtheJr inv~st:i.gation arid 

hence ster.Llization timb-t~mperat.ure cumbination (i.e. 

110°C for 5 min) Wi)S h':H,tsd further to conr irn! efflcncy 

of st'~t'.ilizat.ion i:lffect.. for this purpobu, samplr:ls with 

pH 3.75 were j:'r:3parad ant. hu~t tr~at+rrent M 11Uo C for 
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5 min was given. TIl8 samples werG t.hen tested for total 

spore count as per the method racQITlmBndBd in IS: 4238 

(1967). In tge results, it was observed that nona of 

the beverage samples' in 10 trials w'sra found to have .eve'n<!l 

single spore and hance this time-temperatura comb in at Lon 

was considered for acidifIed milk bav9r.a'.)6 during furthi:'lf. 

invest igation .. 

SEL~CT ION OF STABlLIZE:.R 

Laboratory trials. USN conducted for selecting 

suitable type or .level of stabU.!zers on tha basis of 

visual body and tS)ttura characteristics, and protein 

stability during sterilization precess .. for this 

purpose different typl3u of staIJilizars at difff;:lrent 

levels were tried in milk sampl as. 1 he levels! and 

types of stabilIzers used in tha present study were as 

par the list givsn balou. 

a) 

b) 

c) 

Pactin (Sigma) D.2, 

pa ctin (10 cal) 0.2, 

Cl'I C - lou viscosity 

0.8%. 

0.3, 0.4 and 0.8%. 

0.3, 0.4 and O.B% 

(Sigm.) 0.2, 0.3, 0.4 and 

d) Cl'IC - medium viscosity (Sigma) 0.2, 0.3, 0./, 

and 0.8%. 

a) CI'IC (lncel) 0.2, 0.3, 0.4 and U.8%. 

f) Gua< gum - MV 2/4 grade (local) 0.3%. 

9) Guar gum - MV 2/3 grade (local) 0.3)(. 

h) Locust baan ·"um (sigma) D,3%. 
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i) k-Carrq'Jsenan ,(S'iJma)" U .. 05%. 

f) Agar. (,i'Jma) U.3';;. 

k) P reljsl at in ized potato s ta ret} 0"" ') )"., 

In all trials •. !itBRdmrle~ milk (:5.1)% fat 

and 8 .. 5" SNF) used. Individuill lot of milk was mixed 

with sugar at the ,L'ate of 1a gtl/l00 011 of s:"anriar-dizod 

milk and calculated amount of :;·Lahili~l:;r:; I;Jl~~'fJ di:;~;olvot1. 

The mixture was then sterilized i.nrautocl~w"J 

The most suitable type of stabili~ar waS 

selected on the basis of visual observation of protein 

stability and viscosity of thS" product. 

OPT 1M 15AT ION or U:uEL or I'IILK SULIDS 

TDned milk (3% fat, 8.5" SN F) when usad fDr 

preparation of acidified milk baVarR.'.lB, it l.m3 found 

that the viReos ity of tho final product wa:~ vDry. h~r)h, 

and hence may not tll3 accoptnhle au a bUVUC2UO. It Was 

thttrafore, felt n,acttissary to raduca the viscosity of the 

product by using diluted milk. for this p,:,rposa, th.ws 

levels of dilution viz. 80:20, 70:30 and 60:40 lJith 

water were used. The addition of stabiliiar for di.luted 

toned milk was done in proport ion to milk sol irjs and 

samples of acidified milk beverage \Jere prepared. 

Select ion of mil~ dJ.lution r~quired \,,18:1, donn on thtl 

basis of sensory B\faluation (i.e. flavour J and body Bnd 

textut'iJ acore) and ViBCOGity mea8urama~t of thti blilVerslj9 

samples. 



4.3.5 Si:L"CTlON Of :iTABILlZING SALl, fLAVIJUR 

AN J COLOUR 
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Once th~ pror;ass lJSS standardizad for the 

preparation of sterilized and stable a,cid.if ied milk 

beverage with suitable combination of pH 'and sugar leval, 

stabil izsr and miI'k $01 ids leval, it was further improved 

by th.a addition of ,stabiRr2ing sal t, flavou rand acc9p-

table colour at differt:lnt levels (section 3.2 .. 1.5. 3.2.1.1) 

and 3.2.1.7, respectively). 

4.4 PA(J(AG ING AND STORAGE:. 

4.4.1 Po\(J(AG ING 

In order .. to study the stability of beverage 

under different storage conditions. it us!:) packari in 

glass bottles (capacity,' 200 ml) and matall ised polyester 

pouches (200 ml capacity). Glass bottles .... ra clo.sed 

tightly with croloJll cap \Jith the help· of capping machine 

... hila metallised polyestar pouches \Jere haat sealed. 

Bi-axially orientated polypropylene (soPP) films ... er9 

tried initially, but !Jas not found suitable ·(or packagh>g 

acidified milk b~veraga. hence these \,Jare dropped from 

experimental etudy. 

4.4.2 STORAGE:. 

The packagad samples wart;; then stored at 

5° j: 2
0 

C (90 j: 5% RH) in a refrigerated cabinet and in a 

separate tharmostctically controlled incub.ator maintained 

at 30° :!: 10 C (70 ! 5% R H) • 
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The stored product \Jas analysed at regular 

intervals for various phys ico-chBmical properti9'3 viz. 

pH, sedimt:lnl, vi.sco!;ity, culour (reflecLBllcu). ruduciny 

sugar, fr.tJd fatty acidti, 1 UA value" non-protein nitrogen 

and tfi'lf value. It lJas also subjected to sensory evalua­

tion and total spore count. 

4.5 ANAL YT lCAL METHOD!!. 

4.5.1 ANAL YT lCAL Mi:.THODS fOR MILK ANI) SK 1M MILK 

lli 

fet content of milk and skim milk \Jare 

determined by Gerber mathod tile dascrihad in 1::;:1:"224, 

Pert 1 - first revision (1977). 

4.5.1.2 M ilk Solids -not. -fat (SNf) 

The SNf contant- in milk and skim milk were 

determined by zeal lactometar usi.ng Richmond'o formula 

as under. 

CLR 
SNf (fo) = + 0.2 f + 0.14 

4 

whe re, 

• CL R is the corrected lactometer reading et 29
0 Co 

and • F" I is the per cent fat in milk. 

4.5.2 ANALYTICAL METHODS fOR ACIOlflEDMlLK 

Bf.V£HA(;"-

fat percentage in acidified llI.ilk lJoverage was 
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,aetil1lsted by Rosa~ottli.!J metnod (lS~ 2902, 1964) using 

Mojonni .. fat axtraotior. apparatus (IS. 2311, 1973). 

Total sol ids 

The total ~olids content of beverage was 

datermined by the Indian Standard method (IS. 2B02, 1964). 

About 5.0 gf!\ of beverag,e sample was weighed accurately" 

in a clean-dried metal dish containing about 20 gri of 

prepared' sand and a stirring rod. The sand was further 

seturated by cereFul add~tion of a faw drops of double 

distilled water, and thoroughly mix.Bu. The wet sand 

l"lith sample \JSS than spread uniformly in the dry_Lng dish. 

The d ish con ta in lng the sample was than k~pt in on 

electric oven maintained at 1020 .!. 1°C until a constant 

waight .oF dried dish i. obtainad. Total solids contant 

was calculat.ed in the par cant by weight, AS per the 

formula given below. 

T ot'8l solids (%) 
100x(C-A) 

(8 - A) 

where, 

A = waight of ampty dish (in gill) along with 

sand snti glass rod; 

• 8 weight a f d l~h (in ym) withtlls • sample 

before drying, and 

C - weight of- dish (in g,') with the sample 

after drying. 
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4.5.2.3 lili 

pH of Hampl(:Js, during product. dovelopment 

and sto,ral]t3 stuuy was determined tJy tht;l dig H.al pH meter 

(Nodal, r'10H-5, i"\&rl;antile EnginBf;fs, New uelhi) at 20°C 

tempa ratu 1"9. 

Total Prate in 

The lotal nitrugen content of the samplo was 

determined b'Y ths' method of Manaffee and Overmann (19'40). 

with slight modifications, .... herein an accurately weighad 

(about 0.5 gm) sample was transferr.;!d into a 300 ml 

i\jeldahl flask and di!)Bst'sd after the addition of 2.0 glh 

sQdiuffi' sulphate, 0.14 fl!tl mercuric oxide and 5 ml cone, 

sulphuric acid, for 45 Illin. or till the mixture became 

claar. 1 he content 0 f the flook werB coo10d, SU ml 

nitrogen frae disti.1~ed water added to it and the ammonia 

distilled orr, with 15 '1111 of 5[! par cent (w/v) sodium 

hydtoxiu~ lIJolution, into 25 ml saturated boric acid 

sqlution containing 4 drops of mixed indicator (made by 

dissolving 100 mg methyl red and 30 mg methylene blue 

in 60 ml of 95 per cent ethyl alcohol and than making 

up the volume to 100 ml ..... ith distilled water). Approxi­

matel y 60 to 70 ml d ist ill ate was collected in a 100 ml 

conical flask. The content,s of the flask ware titrated 

against 0.02 N sulphuric acid. A blank determination, 

using distilled watar in ploee of s8l1lplu was also carried 

out. lhe tot.al nitroqtln and per cent p:oloin l.JOrkJ 

cal cul at ad as un,ja r. 
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Per cent nitrogen = 
,. - 8) N x 14. U x 100 

W 

where, 
A = ml sulphu ric aclo required for sample 

8 = ml sulphuric acid I'13qu ired for bl ank 

N = nor'mal it.y of sulphuric acid used 

IJ = wBight of sample in mg 

Per cant protein = per cant total nit rogen x 6.38 

4.5.2.5 V iscos lty·. 

The dynltmi"c viscosity of acidified milk 

beverage was determined by using Hoapplar l s falling ball 

viscosimeter (manufactured by vab Prufgarat.swsrk ftledingen/ 

Dresden, Germany). All the samples were tempa-red and 

kept const an t at 20° C. T he des ired tempe rature was 

maintained by circulating IoIater through the outer jacket 

of the viscosimeter. Hoeppler viscosimeter yaS levelled 

by using t:he spirit. level. The measuring tube was f ilIad 

with thB sample and the ball was inserted through the 

open end of the tube. Care was taken to avoid air 

bubbles in the tube and the open end was closed. 

Oifferent balls were used for various samples depending 

on the requirement. The tima taken by the ball to fall 

through 8 distance to 100 mm waS measured accurately 1n 

consecutive runs by means of a 1/10 second <3.top-wat_ch 

and the meen lJas calculated. 

rhS specific grav';hty of sample was also 

determined at 20°C using s specific gravity bottle. 



1he dy,namic viscosity of the sample was 

calculated by the formula basad on tho 5tokat~:;, Inw. 

where, 
II = dynamic v is cos it y in centipoise 

80 

f = fall t.ime of the ball in se cond~.> (angla 

incl inatlan, 80°) 

Sk = specific gravity of the ball 

Sf • specific gravity of the sample, and 

K = ball constant 

4.5.2.6 !;s!lour (Reflectence) 

The colour of the product (Jas measured in 

terms of reflectance using a "Ref19ctometer U-2Att 

(Elico Pvt. Ltd., Hvdera~ad, India). 

of 

The op.rating procedure consisted of setting 

indicator at 'zero' by adjusting screlJ provided in tho 

meter. Instrument lJ8S than connected with main supply 

(220/240 V) and .lJitch was set to 'on' position. lJith 

blank plate in the sacket, indicator was readjusted to 

Izero' with the 'aet-zero' knob. Search unit was then 

placed on the white standard magnesium oxide block and 

instrument was adjustQ~ to the value corresponding to 

the raflectivity marked on the block with the aid of thO 

sensitivity knob. Magnesium oxide block was then replaced 

with black, gray and whit.e slabs .::.upplj'l-:I '..lith the 

instrument and edjui';t.ment made to 9nsvte tl'-Iat tl1e ma'ter 
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randing corresponds to the reflactivity value~ tf'arkod 

on these slabs. When everything was in order, beverage 

sample in glass bottle (rectangular) waS placed before 

the search unit and reflectivity measured at 450 nm and 

the scale reading noted. Per cent changO in reflectance 

\Jas ohtftin9n by using followint) formula. 

Pe r cen t chan(ls in reflect an ce ;;<: 

where, 

x = reflectanr;:B of stored semple, and 

Y _ reflectance of-frash sample 

4.5.2.7 Sediment 

lhe sediment- contr.mt was detern!in.,;-d by the 

indian Standard Ille,tllod (IS; 1479. Part 11, 19(11) \.rith 

soma mo~dificetion. Ten ml of sample (nt 24°C) was t~d,:en 

in 15 ml capacity graduated centriFuge tube «(1.1 ml 

graduation) and centrifuged at 2000 rpm for 1C minutes •. 

The supernatant \J~s discerded and replaced with Oqu41-' 

ulllttt amount of distilled IJsta:r and centrifuged again 

for 10 minutes at 2000 =pm. The amount of solids, in ml, 

remaining in the. centrifuge tube was takan as sediment. 

The procedure prescribed for ice -traam by 

Indian stantJard Inst.itution (IS: 2807, 1964) WaS followed . . 

to determine reducing .sugar in acidified milk bavB.rElge 

whe.rein about 10 gll\ of semple wes token. 
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T he method of Deeth 2i &. (1975) was adopted 

for ~stimation of ftee-fatt}' acids ""ith sl'ight modifi-

cation. 

1 an ml of yell prepared beverage sample at 

room telTlperatu re Mas transferred ir1t(la 35 ml st.oppnrerl . , 
ts'st tube and to 'this 10 nIl of extrccction f'lixtUl"J;3 (iso-, 

propanol;p,etrol,eum ethar~ 4N H
2

S0
4 

in 4(1;10;1 proportion) 

was added and mixed wall. by vigorous shaking_, PetrQleum 

ether (12 ml) and water (B ml) were added and stoppered 

the test-tuba and shaken vigorously For 15 second$ The 

two layers we .... allowed to settle (within 5-10 minu'to) and 

an aliquo« of tha upper layer \.1m, withuHlwn I..;';)l'ufully 

E1nd trensf~rr8cl to a 50 rnl cOniC;€ll flask. /ltl'te.!:' addition 

of 6 drops of 1 par cant OIeth~lnolic phenolphthalein 

indicator, the -solution waf:: titrated with O.l12N methanolic 

KOH. A blank in IJhich product lJaS replAced with water, 

was used to obtain the backgrou~d titration .. The free 

fatty acidr content of beveraga sampla was calculated in 

terms of micro equivelent per millilitrs (u eq/ml) of 

beverage, as. follows. 

where, 

H" (u eq/ml) T x N ., 
x 1 L'u 

T 

N 

V 

P 

a 

= 
= 

= 

p x V 

net titration volume (in ml) of methanolic KOH 

normality of'methanolic Ke'l-! (O.O'] N) 

volumu of bovcrr.go ~'(lfIlplll (in 1111), <':lnd 

proportion or thu llppe.r layur ti,trated 
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Volume 0 f 81 iquIJ t. \,.1 ithd rawn' fo r t i trat ion 
.i. .. e. , 

lot~11 volum(~ uf upper Iflyer 

Thiobarbituric Acid (TEA) Value 

The T SA valu e \JaB 8;,3 t imated as pa r the 

method described by 5id",ell !l. &. (1955) with, slight 

modification.:i. Ninety ml of usll mixed acidified milk 

beverage sample was transferred ir.lo 000 ml of Kjeldahl 

flask and to this 4.2 ml of 3 N HCl was added. This 

was thereafter d~stillad and 50 ml of dJstil16to was 

collected in 10 min. from this,. 10 «II distillate was 

transferred into 25 All glass.-stoppared tube. After 

'adding 1.0ml TBA reagent (0.67 910/100 ml glacial acetic 

acid), the tube lJas placed in boiling watar bath exactly 

for 35 min., cooled to room tsmperatUt'B Hnd tho nboor­

banes (0..0.) was measured at 530 nm again:;t di~tilled 

water as a blank in n spectrophcto:,!8tar (SpGctronic 20, 

Bausch and Lomb, USA). 

4.5.2.11 Non-protein N itroqen (NfN) 

The NPN content of acidified l'flil~ beverage 

was determined by the method of Rowland ('1938) lJith 

slight modification. Ten ml of sampla was taksn into 

100 ml volumetric Flask.. Diluted with 2S ml of nitrogen 

frae water. 2.5 ml of lead acetate (41%) solution WaS 

then addBd t.o pTAc1.clitata tho sample. \Jeter L;as then 

added upto thE;! mark ,,,In(j .pixl.,ld thoroughly. When precl­

pitetB settled at the b;-.ttam,. SUpBI'natant liqu i.d was 

filtered through IJhatr-,J.o!1i No.i+2 filter paper end 20 ml of 
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.clear filtr~Lt.l \ole':;; U~lbJ tUJ; nitrogen ustililatlon as per 

4.5.2.4}. 

4.5._2.12 TotalS-Hydroxy Methyl furfural (HMf\ Value 

The method suggested by Kenney and Bassette 

11959) was employed for tho detormlnutlon of HMf vsluo 

with some mod'ification. 

Ten ml of b~valago sample (without [njtled 

colour) was taken in 50 ml test tube, followed by addition 

of 5 ml of 0.3 N oxalic acid. Tube was covered Bnd placed 

in a boiling water bath for one hour. After this, it WaS 

removed and cooled to room tempe rsture with tap .... ater. 

This \Jas falloyed by the atJditlon of 2.5 ml of 41 pax: cent 

lead acetate in each tube. Mixed and filtered through 

lJhetman No.42 filter paper. To 4.0 ml of filtr",ts j 

1.0 ml aqueous solution of TBA (0.051'\) 'JaS adlled an~ 

the tubas ",ere placed in a wat!3r bath at 40 D C for 30-40... 

min. Refiltered the" mixture throuoh Uhnt.mnn NO./12· fUt:or 

paper .. in case .. if observed any prec"ipitat.o. Thu blank· 

was prepared in the same way substituting distilled water 

for beverage sample. Tha -absorbance (00) lJas measured 

at 443 nm in a spectrophotometer (Spectrcnic-20. Bausch 

snd Lomb) ageinst a blan!. T," standard curve (fig.4.1) 

prepared by usin.g standa'.d HNf (Sigma)solutions was:"" used 

fllT calculations. 

Regression equation obtained for t-flF deterrni-

nation was"; 
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y ~ 'lB. U:.542 x - 1. 'l4U5 

whe re, 

x is. absolute absorb anca at 443 nm, and 

y is ~F in ).imol flit of product 

4.5.2.13 lotal S~ora" Count 

8) Sampliny: 

The sample!;. Dr aciujfjed milk llldvl;ll'bge ueI"C/ 

opened in a covereci c.hamber sterilizEid by U.V. radiation. 

An aseptic environment. was created during sampling. 

Oilutiontl were pl:t3pared using 9 ml dilution blank prepared 

with 0.9 per cant sodium chloI'ide solut.ion. 

b) Spo EO coun t : 

Tot.al spore count was done according to tho 

procedure dElsc:ribad in IS: 473fl (1CJG7) lI~ling lryptone. 

Dextrose Agnr- modium (pH 7.0) of tnu fol.lol.dfHj cOJllPo~itlon. 

Ingredients wlit 

T ryptone 1 D. 0 

Yiiast lixtract 3.0 

Soluble starch 1.0 

Glucose 1.0 

Agar (Bact.grade) 3.0 

4.6 SENSORY [VALUAT ION 

The senSOry evaluation o'f beverage samples 

was carried out by a panal of trained Judges selected 

from Dairy Tachnolog}' Division.. ScoI"ing of t.he samples 
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was done on a 9-point hedonic scale (A.nnixure-I) as 

recomm~ndet.l by peryam and Pilgrim (195·1). The samples 

were' evaluated for various s:elected sensory parameters 

like flavour, body and texture, colour and appearancB, 

and overall acceptability during the process of product 

development and storage s'tudios. 

STATIST JCI\L ANALYSIS 

The sensory evaluat ion sr.ores and the data 

on physico-chemical properties of t.ho acidified milk 

beverage- samples at each step of development ",erB 

-stCetistically analysed for analysis af variance (ANOV"). 

linear regression and coefficient of correlation accor­

ding to t~&' p'rocecJure recommnnded by Snedecar and 

Cochran (1ila7). 

.4.8 CON SUME:.RS A CCE PHN 0;:. 

Consumers accilptabUity trial was conducted 

at the Institute's Milk Parlour. Tha beverage !Jaa. 

served to a total of 530 consuwsrs from different strata 

of the society. The consumers ware asked to indicate 

thair preference af acceptabUity ar nan-acceptability 

for the product by placing a tick mark on the proforma 

given In Annexure ll. 

COST Of PROOU r;1 ION 
, -

In the presen~, €ttudy, the cos1~ of production 

of acidified milk beveraga wos cslculflted on the bnaia of 

aS8umpt ions made as follol.Js. 
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a) A small scale beverage factory uith tha 

capacity of 1000 kg of milk psr day, \Jas 

cons ide red • 

. b) The factory will work fo.r 300 days in a year 

and OpEl rate for one shift (8 hours) per day. 

c) The han.dling losses of 1 per cent of the 

total" m'ilk handlE:ld was assulllod, during 

manufacturing and packaging of the beverage. 

d) It was presumed that excess of fat to be 

removed in the form of cream (40%) and will 

ba considered as by-product. 

e} The cost of raw buffalo milk (6)( fat and 9 .. 0"',( 

5N f) lJas assumed at the rat.u or I~,.s.sn por 

1 it-re. 

f) The expenditure on account of raw materials, 

utilities, labour, rerrigeration, laboratory 

expanses, atc. we're calculated essentially 

on the average 'prevail ing rates for each item. 

g) eullding, land and equipment cost was consi­

dared as lump-sum investment. 

h) The depreciation on capital investment i.a. 

building, equipment, machinery etc. has been 

charged on standard rates. The interest on 

\Jarking expense,s and capital investmfJnt was 

ch~rgad on 16.5 pal" cent basi~ os recommended 



by Government for small scale industries 

loan. 
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i) It was 6xpoctad that equipments 8uggGsted 

for a plant., will be able to acc'Omr.iodate 

the' futL:ru eX~'i'tn~don of, milk hilndling upto 

2500 kg per da}l. 
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• RESULT:' AND DISCUSSION 



5. RbULT5 ANcl ul~CU5SlON 

uurin~J prOSt:lllt invu~.ti'Jut.iDn on aciuifiud milk IJuv~J:agt:l. . . 
~he fit'tit pha:::e of th.i..s study was concernl:Su with the 

optl.misatiof'1 ~f til!. technological paranloter:.; for the 

. prorJuctioo uf a,,)~if,il:iltl milk !J\Wl:;lrDYo (Mil/i) •. mll tile 

ccna.UIlli)I'~ <-H:c!::q,;t;.atdllLy stut.Jy of thl::! bu.v~rp.yt!. 1n thu 

secor;v phase;. st-udiey ware conducteu on the shalf life 

o f '(.h~ acidified milk beverage stored- in two types of 

packaging mataric!lH~ f1na11'i. attem.,,-ts have buen mnde 

to work out the cost of production of Af'lB on a commercial 

sc.ale. The results htllJe been presented mostly in 

tabul<'1ted form, but whereever necessary, they w8r~ furthor 

interpreted with the help of suitablE'!. illlJst[::1tion~,. The 

5.1 ~CE3;, Dr..Vt..l.Opr!t:.~l fOR 1 HE. NANUfACrURE.. 

Of A ClO Tf i£.u M ILK ,,~~ 

5.1.1 ~t:.LLcrh~N uf pH-:iul:':i1H CUNULNATIUN AND 

T YH Uf ACID 

5 .. 1.1.1 

With the intention of devalopiolj a Uiror;tly 

aC.irlirislj mi.1k besed buversgE, pnt~imin;jry ;.,;iudios wOfu 

conducteci using four different typaL> Qr Dcid viz. citric, 



• pi! lav-.;lti combin"lion. I(:H:l\.',ling t.ntldU ract~_. iq (liind, 

n' 
- I 

various cQwbinntions (T::bll~ S.1) wEJrd Lrit;.;J t(l urrivtl 

sugar ~14,16,1a and 20% on w/v of tonad mil~) was 

dissolved at 45°C. Nixtura wos chiliad to 5 0 -Coe before 

acidification (to minimi~e protein coagu13tion) Bn'd pH 

4.00, :3.75 and 3.5;) lJsing diFfortJl11. :n:j,; ';lllutioj)~l 

(Table 4.1). Acidified,samples wers then homogenized 

using 'Rannie' single stage homogenize.: (p:res:jur~ 25-35 

atm. and temperature 6o -eoC) and given to t.he jUdges for 

sensory evalual io'1. 

frOm the Table 5.1, it lJas olnoJ:'ved that in 

case of citric ~lcid bZlS~Jd beverage, the p't'oduct was 

1 

found to be more acceptable; to judGes at pH 4.25 and 4.00, 

when tho sugar leveL, ranued botween Hi .. md 20 per Odnt, 

and also witl, 20 per cent sugi3r at pH J.7S. The_ product 

was sliotltly acceptabltiJ at. 14 pOI" cent. -,.){]nr laval with 



T;jllf! 5.1: (rfoct (If pil and :;\I'J:n IDv<Jl:., a1li! l.yp':' ur 
acid on acct1r.)t'al;il ity of f!;)vou,r. 

I)') 

Acid pH Sugar' level (% IJ/v of toned lfIiik) 
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phosphoric acid weru found accH~tablB at all ~IJIJAr 

levaL;;' wit.h pH 3.7~. At. pH lavels of 3.1)0 and [1.1)0, 

'the prDduct was found only slightly acceptable wH.h 

14 par ct3nt sugar level, but it was aCcldptalJlc.;l bf!t.1JOOn 

16 - 20 per cant"slllJar at 4~OO I-lH~ OOViJ(ij'JU wit.h jJH 

4.25 and 4.50, w~s not found acceptable to the judg~s 

at sugar levels ranging between 14 - 20 per cdnt. 

In case of lactic acid basad beveralje, the 

trend for acceptability waS mostly r~verG:e of thClt 

noticed for phosphoric acid. The product i.Jith h';"jher 

with pH 3;58 and 3.75 was not found acrflpl.a111~ at all 

sugar level. (14-20;» but at pH 4.25, it was found to be 

mora acceptable at all sugar levels. The prorJuct with 

pH 4.50 was acceptable only at 14 and 1u par cant levels 

of sugar due to lass int.ensi'ty of sournoss and slil.)htly 

acceptable at 1B ;ind 2(J per cent sUlJar leveL; .. while 

pH 4.00 gavo slight accEllJtability to the ~rodljcl: ut 

sugar levels betwa~n 14 and 20 per cent. 

However, i.n ca-;U of hydrochl.oric ;:"tcl.d ilaBod 

beverage, none of the san.pie at all prJ nnd ;.~ufJ<lr leVflln 

was found acceptable during pr~liminary ~tudles. Generally, 

the product had stl'ong pungent odour and taste of Chlorine 

and hen'::6, inspita of tartness and s\JBt)tne5~:; .in thu product, 

it was nlll founL! aCC9pt.BL" '1 t.o the J'u'" ... u~Jg~>. 
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UStii of hydroctlloric aclo wac., <jisc(Ji1tinued in suk,squant 

tr ials. 

It iSi (lbvious fro!') the above resul ts that pH 

and sugar lavals arB very ~~Ia important f~(tfelJ,s in the 

acceptability of acidifj.Bci b9vara!]es preparHd using 

differ~nt type:;; of acirl.s. ~'iore detailed OI"J2Ilulaptic 

studies were conduc..tl'3ri 3UOS6t"iI.Hmt1y for beverage sumple}"; 

\wh.ich wers found to be ~cceptable in prelil:'inary tri<':lls 
\ 
\.then prepared witll dlffeI'cmt types of aciqJ 

Optimisation of pH' and Sugar Leval Using 

.fit ric Acid 

Ouriny p·reliminary trials on using citrtc 

acid in the praparat,ion of milk basad directly acidified 

beverage, it waG observed that the samples with pH levels 

of 3.75, 4.00 and 4.25 were found 1;0 be &lightly aqcBp­

table to acceptable at different sugar le~els. A 

detailed study on sBnsory acceptability basad an flavour 

score only waS carried out to optiml~e the pH and sugar 

level in the product. The flavour accaptability scores 

Bra presented in Tabla 5.2 and analysis of- variance in 

Table 5.3. 

It is evident from the Table 5.2 that the 

acceptalJility sct)t'i3 of the product al pH 4.0n \.ILl;) highust 

(6.97) at 18 per cant sugar Falloyed by an averayu Gcurll 

of 6.77, 6.57 and 6.13 at 20, 15 and 14 per Ci:jnt 'sugar 

levals, respectively. 



Tabla ;,).2: t ffeet of different levels of pH and 
sugar on fl avou r s co ret us tng cit.r lc 
acid. 

---
pH lt3vel !)ugar level (% w/v of toned 

14 16 18 20 

4.25 6.17 0.47 6.73 6.67 

4,00 6.33 6 .. 57 6.97 6,77 

3.75 6. OJ G. 2 0 5.20 6.'~ 7 

Mean 6.18 6.39 6.63 6. fjQ 

T abl B 5.3: "NOVA for pH and sugar levels with 
citric acid, 

Sou reB of variation d.f M.S.S .. F .. Value 

Repl icates 2 0.003616 0.25 

pH 2 0.655283 45.13'" 

S~gar 3 0.394018 . 27.11) .... • 

pH x Sugar 6 0.037069 2.61'· 

t:rror 22 O.U14520 

• p z 0.05; ... I' (0.01 

95 

milk) 

i'I Ban 

6.51 

6,66 

6.20 

C.D, 

0.102 

0.118 

0.204 
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At pH 3,'7?, highest average flavour score 

(6.37) waS obtained for product with 20 pel c8nt sugar, 

wharaas, at 16 to 18 per cent sugar, the SCores Lama 1rlad 

at 6.20, but with 14 per cent sugar, the flavour score 

de,creased to 6.03. 

The product. with 4.2·5 pM obtained maximum 

score of 6,73 8t. 18 por cent uug.ar followsd by an avarage 

scors of 6.67, 6.47 and 6.17 at 20, 16 and 14 per cent 

~sugar lavels, respectively. 

Statistical analysis of flavour scorss 

(Table 5.3) shoved that thera vas a highly significant 

difhrence (P l... 0.01) betveen the flavour scores due to 

pH as well as !lugar 19VBfs~ H1gtier averBge scores w9re 

obtained at pH 4.00 follo ... ed by samples having pH 4.25. 

The prosent study revealed that th~ beverage prepared 

usil'llJ; citric acid with a pH of 4.U alll1 1B pll1' cunt. sugar 

was most acceptable on the basis of flavour score. 

5.1.1.3 Ooti.misation of p'H and Suga,r Level 

Using Phosphoric Acid 

The results on flavour evaluation SCOIi3S of 

acidified milk beverage prepared with phosphoric acid 

with three pH levals (4.0, 3.75 and 3.50) and four. sugar 

levels (14, 16, 18 and 'ZO~), ara presentsp in Table 5.4 

and its analysis of val'iance'in Table 5.5 • 

. The average flavour scora ~as found to be 

highest (7.30) in case of samples with pH 3.73 and 18 'per 

cent ~u1J.~r followod by averdgH UCOL"U:;o of 7.10, 1l.,fJ'l i..IflrJ 



Table 5.4; t:.ffect of diff9rs nt laVl:lls of pH and 
sugar on flavour score, using phos­
phorit;: acid. 

pH 1 avel Sugar leval (~ w/v of tonod milk) 

14 16 18 20 

"4.00 6.53 6.90 6.87 6.83 

3.75 6.,73 7.10 7.:30 (i.B7 

1.50 6.50 6.70 6.73 6. '1'1· 

I. 
'MBan 6.59 6.90 6.97 6.82 

Table 5.5: ANOVA fa r pH and sugar levels with 
phosphoric acid. 

Source of variation d.f. M.S.S. F. Value 

Rapficates 2 0.003616 0.50 

pH 2 0.328616 4S.14*" 

Sugar 3 D.243905 33.67" 

pH x sugar 6 0.036757 5.07** 

E. rro r 22 0.007247 

** p <. 0.01 
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fl"lean 

6.78 

7.UO 

6.~7 

C.O • . 

0.072 

0.083 

0.144 



6.73 with Sligar level~ of 16, 20 and 14 per cant, 

respectively at same pH level. 

!JU 

At pH 4.00 and 3.50, thB- fl:,svQur scort!s 

increas~d gradually fI"om 6.S3 t~ !i.eo, 'and 6.50 to 6.77, 

respectively, with the increase in sugar level from 14 

to '20 peI cent. The maximum average scores of 6.,90 and 

6.77 were obtained fa r: U,e tJ9V~ rage ssmplsG pnJjJsrm! with 

4.00 pH and 16 per cent sugar level, and pH 3.50 and 

20 per cant sugar level, respectively. 

Analysis of variance (Table 5.5) also sbo~8d 

remarkabl? effect of pH and sugar 1 evel on flavour scores 

(P(O.01). AmonQst 12 combinatioJils, the product. at pH 

3.75,with 18 per cent sugnr gnve muximum aVf3IAfJO ncor(:f 

of 7.3'0 (CO - 0.144) followed by an average Gcort;) of 

7.10 for pH 3.75 with 18 per cent sugar; 6.90 for pH 4.80 

'with 16 per cent sugarj whereas pH 3.50with 14 per cant 

sugar geve least score (6.50) to the product. Hence the 

product prepared with phosphoric acid with the combination 

of pH 3.75 and 18 per cant sugar level was selected for 

further studies. 

5.1.1.4 Optimisation of pH end :o.u!.jar lovel 

Ul:. ing tact ic A cld 

Prel iminary investigat ions· showed that (Table 

5.1) acidified beverage p'raparoo wit'h lactic acid, may 

be acceptable in the pH ran-qe of 4.50 to 4.00 at sugar 

levels of 1·4, 16, 1U and 20 p~H cent. A uoLjil\3d·~Ludy 
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was therefore, undertaken to arriv(3 at the optimum 1,3vel 

of pH and sugar, on .the basis of flavour scores. 

1 hu results of the evaluation uf flavour 

scores of difFeri::Jnt pH-sugsr combinations are prO~iontod 

in Table 5.6. It was observed that higher averagD scors 

of 7.17 was obtained at pH 4.25 with sugar level of 16 

per cant followed by average scor~s of ~.83, 6. T~ and 

6.63 with sugar lavels of 18, 14 and 20 per cant,. 

respectively at the sarna pH. 

At pH 4.5, the higher averag9score (6.90) 

was obtained with 16 per cent sugar in the product. 

SliQhtly 1099 DCDra of 6.117 WQO obl:.aino~ willI' 14 !Jet' cent 

sugar. The scores declined further to 6.57 and 6.17 at 

18 and 20 per cent sugar ~av81st respoctivoly probably 

due to more sweetness of the product. 

The product at pH 4.00 obtained lower scores 

(6.00. - 6.40) at all sugar lavels as compared to the 

scores obtained for product at pH 4.50 and 4.25, due to 

excess iva sourness of the proctlJct aven at 20 per cent 

sugar level. 

N-IOVA (T able 5.7) showed that til' flavour 

'scaresof thB beverage wera aFfected more with pH levols 

(P-(O.Ol) than tho ougar lev"l, (P(O.OS) • 

5.1.1.5 Conclus iue Remarks • 
rlavour is not a single, sharply-j~fined 

sensation ~ut the combination r.,{ mony \"lor.;ic ";3n·';']tinn 'l. 



1 able 5.6: (Ffact of diffur.8nt !ave15 of pH and 
sug~;.t' on f:avour ceora us.Lny lactir:: 
acin. 

100 

------
pH level ~u9ar level lib wlv of toned milk) 

14 16 18 20 

4.50 6.81 fj.90 6.57 6,17 

4.25 ,6.73 7.17 6.83 6.63 

4.00 6.00 6.17 6.27 6.40 

Mean 6.53 6.74 6.56 6.47 

Table 5.7: ANOVA. for pH and sugar levels with 
1 aetie acid. 

!VI san 

(1.67 

G.84 

6.21 

-------------_._------
Source of varlat ion t1. f. M.S.S. f.\/elue C.D. 

Repl icates 2 0.002500 0.08 

pH 2 1.293333 39.79lti> 0.153 

Sugar 'J 0.127685 3.9V 0.176' 

pH x sugar 6 0.156296 4.81** 0.305 

Error 22 0.032500 

---.. P .(0.05; "* P <:0,.01 
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In the product like acidified milk b8vorage, t.he uptimum 

'combination of sourness and sweetness or acidity (or pH) 

and sugar combination afB very i!Ilportant. rho sou rnBSS 

is dependent upon the acidity. Different ac'ids-give 

different.. intensity of sourness perception at the sam~ 

pH level. Hence effort was made to' select best 

combination of pH and suga'r level and type of acid for 

the development of most acceptabl.6 bevarag-e. 

Based on the flavour acores of acidified 

beverage prepared wf~h citric, phosphoric and lactic 

acid with four 1'8V815 of sugar, it is seen from res'ul ts 

presented in Table 5.2, 5.4 and 5.6 that ssmplA pr{-lpnrorJ 

with phosphoric B}?id at a pH of 3.75 Bnd with 1U par 

cent sugar sec'~,.maximum average score of 7.30 closely 

followed by an average score of 7.17 for sample pr~pare_d 

with lactic acid with a pH 4.25 and sugar lovel of 16 

per cent. Samples ptopared with citric acid ~at pH 4.0 
.se.cl.Av(J 

and with a sugar lavel- of 18 par cent ~ an average score 

of 6.97 only. On tha basis of this flavour scoras 

obtained, f;l.cidified baverage prepared with ph~sphoric 

acid with 3.75 pH and 18 per cent sugaI;' waS selected 

for further investigation. Since the aim waS to prepare 

acidified milk beverage with lowest ~o6sibla pH, product 

prepared with phosphoric acld as acidifiST was founu to 

be more ac(;sptable, at pH 3.75 and han(.;t;l tllis 8L:id was 

f ina11 y selected to stantJard lz:(:I the tachnolog ieal 

parametars for the preparation of directly acidified 

Rlilk beverage. 
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OodJ and GUptl;i (1990) based on thoir ::;tudy 

on s4Qar content, of various soft drinks and bever~gBs 

available in the markot, reported that th8r~ wsre 

significant. 'Iariation!l in sugar c,ontent of different 

'beverages which T<:In~led from 5.Cl6 to 17.29 9(11l1ou g.fll. 

Total sugar content of fruit basad bover.o-·90s wati found , 
to be ,higher and it ranged between -11.35 to ,'"1.30 per 

cent. 

5.1.2 STAaILlZATIDN OF A CID I FIE:D MILK SYSTE:M 

~tability of protein in milk system is an 

important CQnaideratlon in the development of acidified 

milk beverage. The protein system can be destabilized 

easily due to alta'ration in salt concentration or pH. 

,To maintain stability of acidified milk protein system 

at sterll iz at ion temperature is therefore, a vary 

d iff ieul t t as k. Review of 1 i te ratu Ie had ind icatad that 

the protein system c.:;In be stabliil,ed by usin(} diff~rant 

types of'stabilizers, ,Singly or in combination. aeveral 

patented methods for stabilizing sour drinks made from 
t 

milk or skim milk arB availabl a. In most cases it was 

observed that heat. t raatment ",as given upto the pastau­

rization tempBretuI'f:t only. To achieve the stability at 

sterilization temperature in the acid food sy,stem, there 

is a need for further investigation and Ilance numbs r of 

r 

stabilizers weI'G tria? in tho pr.asont oturly for ilhfJrovin9 

the stability of proteifl~ ~"in" tho prapElIotion of directly 

. acidif ied sleriliwmilk IJ ased bave l:ago .. 
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aJ 

The laboratory trlals were conduGtod' ~u 

determine the sLLit~bility of cort2in s~lecteu Sl;:lbilizers 

on tl1d basis of viGual ob~;8'r.V~ltJ.on~; and conil,Hmts given 

by a pant:ll o( judg~5 on ViSC05ity and on r::rotL'Ii.n st'Jt:Llity. 

for this study .samtJles were prBpared frolil tDn~~d n:ilk 

(3% fat and 8.5"; 5Nf) witr. the addition of 18 per cent 

sugar and st.abilizers at the rate of 0.3 pOl' cent. Only 

in case of k-Carr~90enan £I lcnder concantr.:-rtjon (i.e. 0.(\3%) 

was used since it produced highly viscous pt'od\Jct at 

hi~rl,",r concentration. All samples w6J:"e adjusted to pH 

3.75 using phosphoric acid. 

5a/Jlplo~.; woro initi<llly nklurvud lly judyUt; 

fer theil- visco~ity un.! t.hun huut. tru:Jllllunl4·t.1Ur~ given 

until, coagulation occurred in the product~~. The results 

presented in Table 5.8 indicated that only poctin (5igmo 

·and local grade) and alle ... sodium s; ... lt (Sigma! low anu 

medium viscosity grade) gave a lower viscosity to the 

product DO the basis of visu;!l obs€..:-vation. HemaininCj 

all othe:.r st.abilizers had cou:;:,ed viscosity to increase. 

con~idtl;.'ably as was Bvidunt. from visual observations. 

During heat treatment to the product, the sflmples were 

observed to coagulate between 42 to 72°C. Amongst 

different samples, samples uit;~1 pectin and DiJC were 

observed tlli coagulote at slightly higher temfJer8tureA 



1 atle 5.8: 
• 

effect o'f -:;t8bil ben; on vic;cosity :mr] 
prob~.ln ~;~,;d';) ,it)' (\li-,;':l) (lh~~C'r\!:1t inw.) 

._-----_ .. _. __ ... _.--
Sr. 
No. 

5t3b i1 izer Con contr­
ution 

CO':ILI8nt G 

on 
Coagul ~.l­
tjon tcnp 

(0 C) C~ wh: of 
milk) 

l/j SC~iG ity 
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... -

-------.. -----.. ---~----'----.. -.--.--.--.----

2. pectin (local) 

:3 • cr·j C-N a :.i al t 
Co igma, low 
viocosity ) 

4. O',C-Na Salt 
(5 igmB, med ium 

vis cos ity) 

s. ov;C~z Salt 

6. 

7. 

8. 

9. 

(10 cal, medium 
to high vis­
cosity) 

Guar glW, (local 
r,v 2/'4) 

Guar gum (10 cal 
[>IV 2/3) 

Locust ~ean 
gum (Sigma) 

K-CarrZY8Cnan 
(5 i9,-.18) 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

10. 

11 • 

Agor (5ir- ·._O.~l 

P reg IJI ~!t in i2(;1 d 
0.3 potato starch 

(10 cDl) 

Les::; uis­
COU:::; 

Loss vh;-
cou:::; 

Lo~,s V1S­

cous 

LOss vis-
cous 

51 ightly 

\/.tGCOlIS 

Highly 
vi:.;cous 

Highl Y 
visCOUG 

I'lora 
vi:3co~j'3 

·100 mlJch 
Vi!3COl.>S 

Sl cghtly 
morO 'Ji~3COUS 

'Ii iu cou s 

5U 

5 ·, . " 

52 

50 

43 

50i cd. pc! 

5alectud 

t:ot sele­
d.ad 

( 

rlot oalf'­
cted 

Not. sele­
cted 

;~ot sele­
cted 

not sale­
ctcd 

:!ot :>310-
ct€(1 

~'Jot :::.810-
ctod 

------------.--------------------------
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(61 to 7Zo C). :jin(.;~ it was ot·~F.n\iC:lrJ tll<.Jt pectin onu OVIC 

at 0.,) jJut" c~nt l~vel diu nol int.;rb~se tile Vl:.;CO~.i.ty ill 

the beverage con;;iderably, it was decided to fUI'ther 

increase the level of theua two stabilizers in the 

beverage. It was also expectt;ld that further inCre(1S9 

in till;! lavel of stelJili;:er IJOIJ}rI olso contrihute tv lln~ 

increase in :.>tab il ity or the protu.in :::;y~tunl in liLc 

beverage. Hence higher level::: of pectin anu Qil C were 

selected for further studies. 

in case of other romainin~ staLilizers if 

they were to btJ consiJerad, then lheir 10\1012 in the 

beverage should be considerably reduced to uecr~ase the 

viscosity development in the product. Reduction in 

level of stabilizer might not improvt;,l th(;l huat ~tabi1.ity 

of t~le protoin system as even at 0.3 per cent, the 

stability was observed -to be poor. On the otiltif hand 

if l.hu levul i:..l inGru8:Jut..! uuyoml 0.3 iJur l.:unl., Lhu 

stabilizers may cause undesirable rise in viscosity in 

the product and it may not be accepted as beverage. 

Hence other stabil izera were not considered for further 

studies. 

b) Screening of selected stabilizers: 

From the results (Table S..8) on suiteblllty 

of diffu.:!!nt stabiliz'<Jrs for acicJirleu milk ';Y:.;tum, it 

wss noticed t.hat both typu-s of pactin anei a~c diJ not 

show much increase in visc;osity of' thu prodllLt as jlJdfJSrl 
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by visuel observations and also showed that the product 

could be heated to a ~lighttrtligllar temperature before 

coagulation occurred in thl3 product. These two AtAhi-

1118t5 yere thus selected for furthor study in oc.idifiad 

milk system at threo higher levels viz. 0.4, 0.0 and 

1.2 pdt ctlnL. Tho p.;roduct~ with add6u stabilizers ware 

now subjected to heat treatment at 110° C for 5 min in 

all casas. The products were judgl;ld visually for 

viscosity and stability. 

It is evident from 1 able 5.9 that in case of 

both types of pectin, the viscosity of the product at 

0.4 per cant level did not increase considerably as 

compared to what waS ~oticed at 0.3 per CB,nt level 

earlier. But at 0.8 and 1.7 pSI' cent. levol, thore W<3,tl 

considerable increase in the viscosity. Milk samplss 

with both types of pact ins at all three levels were 

found to coagulate on heat treatment. 

In case 'of OVlC (low viscosity grad l;;'), the 

viscosity increased as the level 0;" OVlC was increased 

tfrom 0.4 to 1.2 per cant. 5alllpls5 with 0.4 and 0.8 per 

cent le\lel of OVIC coagulated on heat trontrnent. Gut 

with samples containing 1.2 pen cent. C:1C "low viscQsily 

grade), there was no comph!ti:$ cOagulation as not.iced 

in Case of psctins"LJutafsw flakes could Lld noticed in 

the product. 

In caSf;;! of QIJC (medium 'JisCQ!:;it.y Ijr'<1dt:.l) Dl~n 

the viscosity waG found to inCrl';l8&U as thu Ii.wel of 



Sr. 
No, 

1 , 

2, 

? .. 
4, 

Table 5.9: Effect of stabilizer levels on viscosity and stability 
(at steril ization temperature) of ecidif ied milk 
beverage (visual observations). 

Stab il izer 0.4% 0.8% 1. 2~ 

Viscosity Stability Viscosity Stability Viscosity - Stability 

Pect in (Sigma) Low Coagulated i'lo te v i8- Coagulated very high Coagulated 
cosity 

Pectin (loc.l) • • • • " Coagulated 

O'IC - Na Salt (Sigma) • " " " " Sl ightly 
low viscosity coasulated 

Q\~:: - Na Salt (Sigma) " " Mode rate! y Slightly " r:ot coagu-
If.ad ium v is cos ity high vis- coagulated lated 

cO.s .. ty 
~ 

0 
-.J 
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coagulsted during heat treatm8nt. Samples cont.':3"j.liln~l 

0.8 par clcmt. O'lC t.hough not cOlTII-llatl:31y coatjul(1t'Hi un .. 
h,; at ing bw t ~\'J 

be not iCl:~:l. In 

rdsulta thus indicfJti:~d tllat p8l:tins eV<;n upto 1,)\1'::1 of 

1.2 per c~nt were not suitable For st8.bilizing' aci.difind 

milk system. a'le',Clew visco;;ity grado) also wns not atlln 

tu completely stabilizo the uysti3rn at 1.2 pur 'olld~ L'.lIJI31. 

The stability of acidified milk SYBt~11I improvo,'! w:; tho 

0.8 to 1.2 pDr cant. Han(:13 Q"IC (medium Vi~3cosity grade) 

wa:i $I;;)lcct.eu ror further stucl5.l'Js. 

5.1.2.2 Optimisation of O"IC LSllol 

{ 

a) t:ffact. of (I\'jC isveI on visco<dty and .$tability; 

(arller laboratory trials had indicated that 

eric (Na-salt, medium viscosity grada, Sigma) at 1 .• 2. per 

cent lavel was able to staLJiliZiJ diroctly C!cid.i.ri~d milk 

beverage havin'J e pH of 3.75. But at u. f} p8r cent level, 

the product showed signs of cUfJgulation during sterili-

zation. In order to .conFirm tne suiteuil.ity of using eMC
J 

Further detailed studies wEHd carried out using thrt;l6 

levels (viz. 1.0, 1.2 and 1.1%) of (FIe in diroctly 

acidified milk lJevorayo. 
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From Tabla 5.10 it was sean that as .the 

level of QVlC ..... 'a3 lncr~ased from 1.0 to 1.4 per cent, 

the viscosity of tllt:l acidified milk b~ve~Flg8'at 20°C 

increased from an average value of 12.51 cP to 2:~.~7 ciP. 

After star"ilization, samples wit.h 1.0 per _c~.n~ OVIC 

ahowed visible 6'igns of slight coagulation. A few flakes 

of smaller size of coagulated particles coulu be 

noticed in~few samples. Samples wit.h 1.2 and 1.4 per 

cant l.Bvel ~f Cl"IC had no visua~coagulation. The 

p'I;'s.sent s'tudy further confirmed that in ac'idified milk, 

O'IC (madium viscosity grade) around 1.2 pa.r cant la~al, 

stabilized tha product against heat coauulation. 

b) St;duct.ion of mout optifllum lovel of avrcs' 

'The investigation on stabilization of'acldif'ied 

milk system with Q'Il C has shown that at 1.0 per cent level, Cl 

fay flakes wat'~ noticed in sterilized product, wheraas 

coagul at ion did, --no t 0 ccu r , in product containing 1.2 

-",er cent level of IJflC. 1n order to arrive at optimum 

level of C'lJC required, three levels of CMC (medium 

viscosity grade) in tha narroiJ ranga (1.15, 1.20 and 

1.25%) uera studied in tha product. and the product after 

sterilization (110DC for 5 min) was evaluated fur flavour..,­

and body Dnd texture score by a panel of judges and alSO 

the viscosity of the product (in cP at 20° C)- was measured. 

It ls evident from Tabla 5.11, the vi.'Jcosity 

of the product inc:.aasad from 14.20 cp to 19.50 cP 00 the 

lavel of Cf'IC was increased From 1.15 to 1.25 pOI' cent. 
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Table 5.10, Effect of ll'lC levels on viscosity and 
~ protein stability of beverage. 

a1C level 
(%) 

Viscosity at 20
0

C 
(cP)* 

Visual observation an 
protein stability 
after sterilization at 
llUo C/5 minute, 

1. a 12.51 - few f1 ekes with omoller 
s i1.o pa It.i cl a in feu 
oomplos. 

1.2 16.92 No flakes, no coagulat ion 

1.4 23.61 No flakes, no coagul at ion 

* Average of six samples 

Table 5.11; E.ffect of Q'iIC levels on flavour, body 
and texture, and protein stability of 
acidified beverage. 

Characte rist ieait CMC level (") 

1.15 1.20 

Flavour (score) 6.53 6.30 

Body and Texture (score) 6.40 5.95 

Viscosity (cP) at 20°C 14.20 16.91 

Protein stab i1 ity No coa9u- No coegu-
(visual observation) lation lation 

1.25 

19.58 

No cnsgu­
let ion 
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The averaYiI flavout score of the product decreased from 

6.53 to 6.15 as the laval of C1'iJC was incraaso9 from_ 

1.15 to 1~25 par cent. Similarly thA body and texture 

score also decreasad from 6.4U to 4.99 with incf6as13 

in Ci"lC lavel. Under experimental cond.ilions, a lower 

level of 1.15 par cant alii; was found to be more acC9p-

tabla with product, also tho product on stefil ization 

did not show signs of co"gulation and thoreForo, 1l'1C 

(Na-Gslt, medium viscosity grade) at 1.15 per caht 

level uaS triad in all further trials. 

It is believed thet curdling of the milk 113 

preusnted by a complex that is formed between the ca56 in 

and the acidic carboxyl 9toups of tho 0'1 C moleclll" 

(Hidalgo and Hansen. 1969). ShenkeniJefQ at . .22.... (1rJ7-1) 

developed tho formula for stabilizad milk-orangu Juice 

beverage, conta.i..ning 0.2 p~r cant CiViC. OVIC.-Na salt 

have also baan used in fruit flavoured milk beverage 

within the range of 4.2 to 6.0 per cent (Nishiyama, 1976; 

N iahiyama, 1962). 

5.1.3 OPT II'lISATION Of l.EVEL Of i'Ill.K SOUOS 

Although carboxymethyl cellulose (medium 

viscosity grade) was found to be -the most suit.able 

s,tabilizer- at 1.15 per cant (w/v bf tone~ milk) level 

in the acidified milk bevet'age, the ,acceptabillty of t.ha 

product in terms of flavour, and borly and texture score 

"" ware found tOJ-6.53 and 6.40 respectively (Table 5.11). 
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Many o"f the judges cummented that the product had 

higt),\.!r viscosity to be considered as a baverage. 

Therefore, it waS c6nslder~d necessary to dilute the 

milk to somo oxtont tu' tedul,;,d thu vi~l,;o~ity 01' \.tH;l· 

product. Toned milk was therefore, diluted with water 

in ratios (v/v) of 80:20, 70:30 and 60:40. The quantity 

of added sugar and acid solution were kept constant. 

uuantity of stabilizer to be added was roduced propor-

tionately to the milk dilution. The samples WB::re. 

sterilized at 110°C for 5 minute, and were subjected 

to viscosity measurement and sensory' eva1.uation. 

Effect of Milk Dilution on ViAco~ity 

It is evident from Tatle 5.12 that the 

dilution of milk with water showed a decrease in 

viscosity of the beverage, considerably. As compared to 

average viscosity of 14.20 cP in undiluted sample, the 

viscosity reduced to 10.53 cP in samples diluted with 

20 parts of \Jatar.· further dilution with 30 and 40 parts 

of water, the viscosity decreased to 8.67 and 7.62 cP, 

respecti vel y. 

Tabla 5.12: Viscosity of acidified milk beverage ffl;)de 
with different ratio of toned milk and 
water. 

Toned mil k: Wate r rat io Viscosity (cP)" 

100 • 00 14.20 • 

80 • 20 10.53 • 

70 : 30 0.67 

60 • 40 7.62 • .. Avar,age of thra8 :s:epll.cate"3 



5.1.3.2 E.ffect 'of [1l.l1k-2l:lution on Body and 

Texturft,. and flavour Score 

It was further observed (Table 5.13) that 

the dilution of toned milk with wat,er,conGiderably 

increesed the body and t'8x.tllre score of beverage from 

6.40 (for undiluted milk) to 6.90 and 7.3B for diluted 

milk at 60:20 and 70:30 ratio. Further increase in 

dilution to 60:40 ratio reduced the body and texture 

sCDIe to 6.55. A smsll increase in avarage flavour 

score 10ISS also noticed. in. acidified milk beverage due 

to dilut ion 0 f milk in the preparat ~on of acid ified 

beverage. The average flavour score was observed to 

int:rease to 6.57 -for beverage prepared with 80:20 ratio 

of dilution, and further increased to 6.73 at 70:30 

ratio of dilution. further dilution of, milk to 60:40 

ratio, caused the average flavour score to decrease to 

6.23 mostly due to mora watery taste. On the basis of 

Table 5.13: Body and texture, and flavour score of 
acidif ied milk beverage made with 
dIfferent ratio of toned milk and water. 

Toned milk: \,Jatar 
ratio 

100:00 

80:20 

70 :30 

60.40 

Body 

Score* 

and texture 

5.40 

6.90 

7.35 

6.55 

* Average of three replicates 

-
-flavour 

5.53 

6.=-7 

6.73 

6.23 

------
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these results dilution ratio of 70:30 for milk and wa~er 

finalised for the manufacture of acidified milk beverage. 

Since the higher level of milk solids gave 

more viscous body to the acidic beverClDe, many workers 

have tried lower level of milk solids for the preparation 

of acidified bover8ges. A method for manu~'8cture of 

acidified milk bBverage with 10M milk solld:l-nct-fDt 

(i.e. 1.5 to 4.6%) had beon claim~d, which remained 

stable wi.thout precipitation and sapari<tion (Anon,. 197£f). 

YasumatstJ !!:.!!1:.. (19808) hall. reportee) ~ Gtallilized 

acidified skim milk beverAge with a pH of 3.35 - 3. 7S 

and a milk-solids-not-fat content of 0.7 to 1.5 per cont 

(1.1/1.1). 

OPT lNlSA110N Of SHlBlllZING SALT 

Effect of Stabilizin~ Salts on rIm/our, 

and Oody and Texture Score 

Addition of certain salts like tri-sotiium 

citrate and dibasic potassium phosphate afe reported to 

tprove sensory characteristics of ecidi-fied boveragos. 

Preparation of eci"dic bsveragu with phosphoric acid at 

pH .3.75 using C'-1C at 1.15 per cent lavel as the stabi­

lizing agent had shown that ttl!3 body and texture scores 

obtained wae observad to be 6.4 (Tebla 5.11). further 

improvement in body and texture score was obtained with 

proper dilution of tho product (sac. 5.1.3). In order 

to further improvo t.hu oun~.ol·y $(';01'0:", ir lJuc.:,iL1U, by 
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addition of salts, tri-sorJiuHl c.itrcltf! and dihnoic 

potassium phosphate J..JGr9 trierl nt throll 11'1"01'; norl thD 

sGnsory aeorG of acidifiod bovuratJo \JU:::; o\/iJlu'Jtoti. It 

is evident from Table 5.14 that flavour and uody and 

texture scores could be improved by t'he addition of 

salts 1('1 cOfnparison t.o control (without salts). Whon 

dibasic potassium phosphate, was added to the bcVCr<1g8 

at ,the rate of 0.06 per cent, the average fl<ivour zcora 

increased from 6.73 (control) to 6.90. Out furthor 

increase in level of this salt to 0.09 and 0.12 per cent 

caused the average scores to decrease to 6.73 and 6.67, 

rg(J~GctivfJly. ThO body and text.urEl also waG found to 

Table 5.14: [Ffact of stabilizing salts on flavour, 
~ body and texture scorB • 

• 
Stabilizing salts Concent- flavour Body and 

ration score texture 
(%) score 

Control 6.73 7.37 

Trisodium 0.06 6.93 7.47 
citrate 0.09 7.13 7.77 t 

0.12 6.70 7.20 

Oibasic potassium 0.06 6.90 7.47 
phosphate 0.09 6.73 7. lI O 

0.12 6.67 7.:20 

increase at 0.06 per cent level of dibasic potassium 

phosphate, in comparison to centrol. The average body 

and texture score increased from 7.37 (control) to 7.67 

• 
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at 0.06 per cent level addition of salt. But fL'rther 

increase in level to 0.09 and 0.12 per cent, caused 

decrease in the average body and texture scores to 7.60 

and 7.20, res pact j val y. 

T he U~8 of tri~sodium citrCJte at 0.06, 0.09 

t lt iI'\., . th and 0.1.2 pB r cen rasu eu ~ln(,;raas~ In 9 averaae 

flavour score from 6.73 (control) to 6.93, 7.13 anrl 6.70, 

respectively. Fli1vQur scor'as increased upto 0.0:) pElt 

cent level of addition of tri-sodium citrate. FUrther 

increase in the sal t, caused the flavour scorB. to 

decrease. The body and texture scores also increased 

from average of 7.37 (control) to 7.,,7 and 7.77 in Case 

of beverago semples with O.D6 and 0.D9 pOl' cont .nrJded 

trisodium citrate, further increase in tho lovel of 

citrate to 0.12 per cent caused the body and textur.e 

scores to decreased upto 7.20. 

Analysis of variance (Table 5.15 and 5.16) 

revealed that level of stabilizing salts had significant 

effect (p { 0.01) both on Flavour and body and taxture 

sc$res. Types of stabilizing salt also had highly 

significant effact (P <.0.01) on flavour sCore (CD, 0.072) 

and modarately siynificant effect on (P <.O.OS) body and 

texture scores. Tha.intel'sction effect among levels and 

types of stabilizing salt had significant (P{O.Ol) both 

on flavour, and on body and ta.xt.ul'U SC01'tw (CO, U .. l!T/) .. 

Among thl;ol$·e two salts trieU, although addition of both 

had shown improvement in certain sansory scores, the 
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Tablti 5.15: ANUV~ for changE: in flavour ocara. 

Source Qf variation d.f. M.S.S. r. Value c. O. 

Hepl icates 2 0.002900 0.43 

Lavel of salt (L) 3 0.096655 14.3b ilt 'it 0.102 

T ypB 0 f sal t (T) 1 0.081637 12.13*it O. Q72 

L x T 3 0.053900 B. (ilit .. 0.144 

(rror 14 0.006728 

** P<'O.Ol 

Table 5.16: ANOV,\ for change in body and texture 
sec 1:8. 

Source of variation d.f. M.S.S. f.Value C.O. 

Rapl.icstes 2 0.002975 0.38 

Laval 0 f salt (L) 3 0.1582 20.61"* 0.10B 

Type of salt (T) 1 0.050433 6.57* 0.077 

I.-x T 3 0.050411 6.57"* 0.153 

trror 14 0.007677 

.1'<0.05; .... p (0.01 
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imp:tovement observed was more in case of trisodium 

citrate. Trisodium citrate at. 0.09 psr cenl levt:Jl UElS, 

thsl'eforst selected for further studies on acidified 

milk beverage. 

T he cit rete and phosphates a re con~; ide rEId 

good peptizing agents which increase the hydration of 

casein. They also help to impart stabil ity tCl the mix 

during heat ,treatment and processing (']ennas!:> anel 

Patton, 1959). 

Glahn (1982) reported that whan tho pH of 

sou~ milk drink is reduced bBlo\J 3.5, stability is 

adversely affected, probably due to suppression of the 

dissociation of the carboxyl groups of the hydrocolloid. 

Oecreasing ionic strength, as by dilution of the drink 

with w.tar, imparts stability, stability of such diluted 

drink can be restored by addition of buffar salts. 

Hauthorne .2!:.!i. (1977) reported that the 

addition of O.ro 'per cent tri-sodium citrate in the 

pasteurized car,bonated pineapple flavoured' beverage, 

improved taste, cloudiness and frothing capacity to the 

product. 

5.1.5 OPT 1M ISAT ION Of ADDEO fLAVOUR 

The flavour of food is all important. The 

aroma and flavour of food, if they are enticing and 

satisfying to the consumer, the estin9 become$ more 

pleasurable. 
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5.1.~.1 Effect of Added flz.voLtr on Acceptabil ity 

of 13sverag8 

Alt.hoUljh tho tJuvuro£jo rnut;U rl'uU! oJllut.ud t.nnwJ 

milk (70:30) was accuptabl!;3 ~~ uuch, various synlnetlc 

flavours were tried to make th\: product more appealing. 

The preliminary laboratory trials hnd indicated th'at 

various flavours like plnuapplB, lemon £Inri str<.lwberry 

were marY. acceptable with ~cidifiQd milk bevcr2go than 

other ,flavours like mango,swoet oranye and raspberry. 

The three flavours viz. pineapple, lemon and strawberry 

ware added at the rate of 0.5, 1.0 and 1,5 ml par litre 

of beverage and subjected to sensory evaluation. 

The results presented in Tabla 5.17, showed 

that the beverage sample w.ith e.dded pineapple, lamon 

and strawberry flavours at the concentration of 0.5, 1.5 

and 1.0 ml per litre, rSf.>pectivelYt were found to,be 

Table 5.17: Effect of different added flavours on 
acceptability score of the beverCl-ge. 

rlavou r Concentrat ion (ml/l it. of beverage) 

0.5 1.0 1.5 

Pineapple 7.366 7.900 7.133 

Lemon 7.166 7.333 7.566 

st rawbe rry 7.133 7.766 7.333 

lIean 7.222 7.666 7.344 

MBan 

7.466 

7.355 

7.411 
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genarally acceptable. Howevar, bever~90 sarnpll:l containinri 

pinoepple flavour at tho r-ato o'f 1.0 1111 por lit.re I.If1:::; 

found mot~ prldfuraullii (miJximum ;3\Nrago :.oCIJ[O, 7.(_10) 

amongst all samples. 

Tht~ <Jnaly~,i<:> of v<~riont;1:J (To1110 5.113) (lIse 

revealed that there was no sigflificant differencE3 botwaen 

three types of ad.Jed' flavour~, but ther~ wa~ n highly 

si9nificant difference (J'(.0.01) between their levels of 

concentration. The interaction among leval of concGn-

tration and types of flavour also had signifir:cnt 

(PI...O.01) effect on flavour scoro. The pro,>ont ~.tudY'J 

thus indicated that pineapple flavour'at the .rate of 1.0 

ml per litre of beverage was most acceptable in directly 

acidified 'milk beverage prepared with phosphoric acid 

at pH level of 3.75. 

Table 5.18: ANOVA for effect of addod· flavour on 
acceptability score. 

Source of variation d.f. M.S.S. f.Value 

Repl icatas 2 0.004461 0.32 

flavours (f) 2 0.027794 2.02 

Levels (L) 2 0.474461 34.51'+* 

Interaction (f x L) 4 C.212214 15.'l3"",·lt 

E.rror 16 0·013150 

** P.(O.Ol 

C.O. 

0.1172 

U.1172 

fJ.2U30 
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Review of 1 its-rature had shown thdt gene rally 

in acidified milk based drinks or beverages, only sour 

f.-uit fl~vours such as pineapple, strawberry anrl lemon 

w8rs uS(Jd in 1II0!..;.t of ti)(l :;tudio$ r:;onrlur.tod lly ~;l)\f;lJ'n} 

5.1.16 OPT rr~ bATlON or ADlllLl COLOUR 

First impression of any food is it;.s -physi·cal 

appearance. for this reason many food product manufac­

turers take great deal of trouble to rllake the product 

more attractive to look at. The correct attractive 

colour influences thl2 consurnsr in his choice ,lnr! 

ac~ptanca of a fo~d product. for exon,ple, !1U\lorn! 

prominent oranQ8 bsVeral)6s have lamon as a predominHtint;J 

flavour but bl:;cause they arB coloured orangll ,t.he consumar 

asso~iates their flal/cur with orange. Besides matching 

the colour with flavours, the intensity of colour is 

elsa another factor to be cons ide rod. Too much or too 

113s~ addition of colour woy also IJrontly nffoct the 

acceptance of product on tho basis of :.:;cn~ory ::;corC5. 

Effect of Colour Level on Acceptabilit¥ 

of Beverage 

Al though the bevaraue was found to be mora 

acc6Iptahl-a with pin1JoPIJ10 fluvuur ot thu .rl-.ltl) of 1.n ml 

per litru of bevera~Ut 'an effort IJat, !118dl1 tu II1Dku till). 

product cnore appealing to .the conaurnc:;r by u~d.nfJ ~;ui-::;Jbla 

food grade colour. for till!"> purpu[>B 'ldfilon ,'1311owt 

colour (1/:~ solution) wa~ auduo at tho raLe of 1.0, 2.0, 
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product waG given to dlfCurllnt pOOplD at random tu got 

their prdft3renc~ fur colour intens·lty in the product. 

In all 74 pElopl~ r!:;j~~ponded to this evaluation. Tho 

frequency di3tribut.ion of th.) colour ptufl:lrl3nCB hy tlltl 

cunsur~~r panel i~ gillsn in T~IJle 5.19. 

Ta1J1~ 3.1:1; frlJquon{;y ril."ltriJHJtiul1 of CUIlGUlIh:.lr:; 
.:lcc:uptatlility uf acidified Illilk Il.OVIJ1.'U1Ji.; 

with rJiff'erldnt levalo of added colour. 

Level of colour Number of Per cent-
salut ion consumer 

/ 

(ml/lit) 

. 1. a 9 12.16 

2.0 16 21.62 

2.5 34 45.95 

3.0 15 20.27 

Total 74 100.00 

It was observed tllat lemon yellow colour at 

the' rate of 2.5. ml (1% solution) per litre of bevern.ge 

was found more suitable and acceptahle by the majority 

of the COnsumer (45,95" of tutal cDnsumer) and hence 

this laval was stilo(;ted for further stuLl iea. 

5.1.7 SUGGt:SH.G TECHNOLOGY FOR THE: MANUfACTURE. 

OF A CIa Iflt:D MILK BEVERAGE. 

Based on prec~d.ing investigations, a prOC8GS 

fDr thtl manufacture of acidiFil;JtI mil\<, bU\letago i~ ~;ulj(]oatati. 
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Various steps lnvol ved in tlHl manufacture cf d ir'i ctly 

acidifiuJ milk uu:;od lJuvorlJUu Ul'U rJul':'nu"-1Lud in fly. 

5.1. The suggested steps for the preparation of directly 

acidified milk beverage arB as follows • 

. 
it Standardization of milk to 3 per cent fat and 0.5 

per cent SNf (i.a. tonod milk)~ 

* Oilut ion of tonud milk with water in 70::5U (milk: 

water) proportion to get 2.1 par cant fat and 

5.95 par cant SNF. 

it Warming of tho diluted milk to 450 C. 

.. Addition of ~ulJar, 6ta~iliz8r and stahilizing Galt 

(tri-sodium citrate) at the rata of 18 gm, 0.005 am 

and 0.09 gm respectively, par 100 ml of dilutiold milk, 

it I"lixlng and dissolving of differdnt ingredients and 

heating the mixture to 70o _750 C.· 

• FU taring of mixture, if needed. 

* Coollng the mixture to about 6°_00 c. 

* Addition of phosphoric acid solution (approximately 

2.25 N) at the rata of 8,0 ml per 100 ml of diluted 

milk uith vigorous agitation and Final adjustment 

of pH to 3. 7~i uith diluted acid. 

• Addition of colour solution (1)\ soluLion of lamon 

yellou) at the l'ate of 2.5 ml per litre of beverslJe • 

.. Homogenization of the mixturE; at 250U and 5uu psi 

at first and sucond stSl]o •. respectively. 
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.. Cooling the mixture at room temperature. 

.. Addition of pineapple flavour at tho rata of 1 m1 

per litre of beverage with proper rnixinlJ. 

.. filling in 200 m1 stsrilizahle glass bottles and 

closing of the bottles with crown cork. 

Stariliz:ation of the product at 110°C for S min 

in a'll auto cl ava. 

.. Cooling the product to room temperatur~. 

Three batches o.f acidified milk beveragqs 

wBre prepared as per the standardized method end thoir 

physico-chemical chat8cte ristics and microbiolo9ical 

quality ",sre evaluated, fhe physico-chemical characte-

ristics and total spore count of the sterilized ncidified 

milk bOvarsgo. huvo baan pruoOntod in Table 5.20. frum 
. ccul.&L ~ 

thltf t.allle it ~6"HJI~ that. thu avuruyd total solids; i at 

and protein cbntent ",era. observed to be 22.04, 1.6Y and 

1.79 per cent, :respectively. Tha average pH of the 

product uas found to be 3.75. The viscosity uas observed 

to be 8.701 cP at 200 C with the range 0 f B.520 to B. 91 0 cPo 

The av·arage sediment content in the product expressed as 

mil10 ml of be.veraga was 0.17. The initial reducing 

sugar level of the product was 3.33 per cent and free fatty 

acids content was 0.986)J eq!ml. The TBA value (0.0). 

NPN content {:() and total HMf content (JJ mol/lit) WBre 

observe!=! to be 0.019, 0.0285 and 3.928, respectively. 

The product did not sholJ any spore count. 
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Table 5.20: Physico-chemical char~cteristic8 and 
total spore count. of frsah acidifiE;ld 
milk beverage. 

Sr. Componont 
No. 

1. Total sol ids C;) 

2. fat (10) 

3. Pro te in (f,) 

4. pH 

5. Viscosity (cf') 

Range 

21.S0-2:'::.OZ 

1.6~"-1.73 

1.76-1.81 

3.74-3.76 

8.520-8.9;0 

6. Sediment (ml/10 ml) 0.15-0.20 

7. Reducing sugar (%) 3.25-3.44 

B. fres fatty acids 
(.u oq/ml)· 0.952-1.020 

9. T hie-barb itu ric acid 
value (0.0) 0.010-0.026 

10. Non-protein 
nit regsn (%) 

11. Tetnl Hydroxy 
methyl fu rfu ral 
(A.J mol /li t) 

12. Total spore count 
(per ml) 

0.0287-0.0294 

3.667-4.058 

Nil 

1.69 ± 0.07. 

1.79 ! 0.(113 

3.75 + 0.005 

8.701 ;!: 0.113 

0.17 .t 0.017 

3.33 .:!: 0.05 

0.986 ;!: 0.019 

0.019 ;!: 0.0047 

0.0285 ± 0.00062 

3.928 ! 0.130 

Nil 



CUN~U'I~H ACLlPIANet: FUR i\CIOIFIlJ 

fI ILK· BlVlRAGE. 

126 

Actual consumii:lr response to a newly developed 

product is an important measure of the worthiness of 

the product. in order to elucidate the acceptability 

of the acidifier~ milk beverage, it wnS ntJco::.~;~ry to 

expcr::;O it tu a fairl';, lat(]O number of con SUffiS J;', and seek 

their opinion. Tho bovar[l9Q~, thurufow, was :'iuLljt~,.;lad 

to a consumer acceptability test. The ,acidified 

beverage was ~rj,iparad as per the standardized technique 

(5.1J) and subjected to consumer acceptance taut. Tho 

consume lj' 1..16 re pi eked up at random and a p I'~pa rud quest io­

nnaire (Annexure II) was 9 ilIon to them along with the 

product. The con'sulnsll \,Jaro requested to evaluate tho 

producl.; and 'givlJ:' thuir opinion ur tho p-l'UdlH;L [i~ per 

the instructions given in tho questionnaire. 

The frequency dis-tribution of consumer accep­

tabi~ity is given in Table 5.21, 5.22 and 5.23. Out of 

530 consumers, 103 (19~43fo) consurn6~ rated this product 

as excallant, whereas 211 (39.81fo), 176 (33.21;6), 34 

(6.42%) and 6 (1.13%) consumer rated the product as vary 

good, good, fair and poor~ 1 accBpt~ble, respectively. 

Ncne of the consumer found thi:; product UQ~~" non-acceptable 

grada. Only 6 out of 209 consumer in the al)o group of 

25-50 rated this product as poorly BCGtlpt.aI1l-e. further 

it was found that the liking of tile product differed with 

different age groups. Under all age group, 314 (59.24%) 
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consumer rated this product as very good and 9xc~!11 ant 

(Table 5.21). 

Table 5.21: frequency distrli1ution of conSUmor rOsponsQ 
(Acceptability) to acidifiad mlll< bevorage 
acool'ding to age groups. 

A cceptab i-
1 ity " 

Lxcellent 

very good 

Good 

fair 

·poor 

Non-accep­
table 

Total 

No.of consumers under diff- Total Overall 
erent age groups con sum_ p~n cC'nt 

Under 16-25 2~.>-SD Do/~X- £TO 

t" 

21 

29 

16 

66 

14 

51 

60 

14 

139 

59 

118 

88 

18 

6 

209 

9 

13 

12 

2 

36 

103 

211 

176 

6 

/ 

530 I 

1.13. 

100.UU 

The acceptability scoras were mora or less 

similar among mala and female consumer as evident from 

Table 5.22. 

On the basis of acceptable scoten givon by 

different consumers, the BVera(j8 scores for each group 

of consumer was worked out and the results sra presented 

in Table 5._23. for a;a group under 16, the averagEl score 

comes to 9.07. This showed that tho acceptability of 

the product in this age gruup was very 'Jood. T hl1 aver.1tJll 



Table 5'.22: fr9quency d1stribution of bevaraQG 
acceptallility among male and famala 
con :3umu r. 

Acceptab i1 ity 1'1 al e female 

Number of Par cent Number of per cOnt 

~xcellent 

very good 

Good 

tair 

poor 

Non-acceptable 

Total 

consumers 

66 

147 

126 

22 

4 

367 

40. as 

5.99 

1.09 

100.00 

consumers 

35 

64 

50 

12 

2 

163 

21.47 

100.00 

Tabla 5.23; k,cC6ptabilit.y scure of acirlifil3d milk 
beverage under'diFferent aga groupS 

Attributes Age group 

Under 16-25 
16 

Number of 
consumer 66 

Total score 599 

Average 
score 9.07 

Acceptabi- Very 
1 ity remarks good 

139 

1177 

8.47 

iJe tween 
good and 
vary 
good 

25-50 Ovar 50 

289 

2518 

8.71 

Nearer 
to 
vary 

good 

36 

317 

8.80 

Neara r 
to 

very 
good 

Remarks 

530 (grand total) 

4611 (grand total) 

8.70 (ovarall 
average) 

Nearer to 
vB ry good 

Maximum score; 10 E.xcellent; 9 very good; 6 Good 

7 fair 6 poor (6 Not acceptable 
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scores of 8.71 and 8.80 for consumer· 'in the 81J8 group of 

2_5-50 and over 50, resp6ct,i\luly, indicat~r1 that tilt;} 

accepta~'ility is nBartl! to vary good. LV 13n in CaSEl of 

consumer- 'j"o the age· group of 16-25, the acceptability 

(ave,rage scare 8.47) was almost more than good. But 

the product was.J i~'GH good to axcel.lent in case of 

consumer under the age group of 16. 

Basad on the survey on 530 conSI.Jme t:.; of 

different age groups it may be presumed that this t.ype 

of directly acidified milk. basad bevorage will l)(:l 

acceptable by the majority of consumar3 once it i~; 

relBasad for sale in the opon market. 

5.2 :'H£LF LIF£ STUDI'::> ON ACIDlfILD 

MILK B£VI:RAG£ 

Acidified milk beverage (AI'IB) prepnrod as 

par the 'standardized method, was filled bot.h in Qlass 

bottles (200 ml capacity) and metallisad polyester 

pouches (200 ml ~_.;:apaci.ty) and storilizod at '100 C for 

5 min. in a laboratory autoclave. The sample~ after 

cooling ware dividen into two lot!;. One lot l,.HiS stored 

at S° + 2°C and the other at 30° j: ,oc. Samples p~ckat)ect 

in glass bottles (8) and mat.Hi.ed polyostoI pouches (P) 

stored at S° .:t: 2°C were designated as 8R and m, respec­

tively. Uhereas·sBiIlple's stored at 3.00 + ,oC were 

designated as' Be and PC, respectively, for thu -aaka of 

convenience. The samples were examined for chonqGs in 
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their physico-chemical properties, microbiological quality 

and sense ry characte fist ics at r lfteen days intervals. 

The result. obtained wete statistically analysed to 

determine tha relative merits of tho peckaging and. 

storage condit ions. 

5.2.1 CHANGES IN CHEMI CAL ATTRIBUTES 

free fatty Acids (HAl 

If lipolytic activity occurs during the 

storage of sterilized acidified milk beve rage, the 

content of HA maY increase and it may contribute to 

• the development of off-flavour. The acidified milk 

beverage packaged in two types of packag ing materials 

and stored at two different temperatures were analysed 

for changes in the rrA content during four months of 

storage. The resul ts of invest igation ate presented in 

Table 5.24 and fig 5.2, and analysis of variance in 

Table 5.25. It is evident from Table 5.24 that HA 

content of AM8 increased during the storage from an 

initial average value of 0.986 ).J eq/ml to 1.836, 2.720, 

1.700 and 2.425AJ eq/ml for SR, BC, PR and PC, respecti­

vely at the end of 120 days of storage. The maximum 

increase .in FFA was noticed in Be followed by PC, 8R 

and P~. further it is evident from fig. 5.2 that the 

rate of increase in ffA content uas gradual upto_ 45 

days of storage, both at SDC and 30°C but the rate of 

increase in rrl'. "'B:S observed to be faster beyond 45 

days of storage, the rate of increase being mote at 3aDe 



Table 5.24: 

Storage 
period 

(day.) 

0 

15 

30 

45 

60 

75 

90 

105 

120 

Mean 

of storage. 

Change in free fatty Acids (,u eq/ml) 
content of AMB duriny storage. 

BR BC PC 

131 

Maan 

0.986 0.9B6 0.986 0.986 . 0.986 

0.986 1.043 0.986 1.043 1.014 

1.054 1.156 0.986 1. aBB 1.071 

1.020 1.190 1.043 1.122 1.094 

1.156 1.394 1.0BB 1.394 1.258 

1.292 1.666 1.156 1.496 1.402 

1.451 1.949 1.281 1. B93 1.643 

1.632 2.335 1.462 2.210 1.910· 

1.836 2.720 1.700 2.425 2.170 

1.268 1.604 1.187 1.517 

Between the-two types of packaging materIals, 

the rate of increase in ffA content was observed to be 

higher in gla •• bottles than in l1letellised polyester 

pouches at both temperature of storage. 

The enalysis of variance (Table 5.25) showed 

that the increase in rrA content was significant due to 

period of storege (P{0.01). packaging materiel ( .. (0.01) 

end temperature of storege (P < 0.01). the eFFect of 

temperature being mora pronounced than packaging materials. 

further it uss observed that the AMB could be stored fOf 

e period of 30 deys and 15 days ·at SoC ·and 30 0 C re'pectiuely, 
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in both the packaging materials, before its rFA ccntent 

increased ,Significantly. The interaction between period 

and packagUtg matarial, and period and t amperatuft:3 had 

also r;Tc1Li .. cwll"significant effect. Inter8ction effect 

due to package and temperature was not significan,t. 

Table 5.25, /\NOVII For change in frA. 

Source of variation d.f. M.S.S. r.ValuB C.O. 

Repl icetes 2 0.006819 3.83* 

Storage periods (P) 8 2.181719 1221.26** 0.0344 

.Packages (1'1<) 1 0.189341 105.99"* 0.0162 

Temperatures (T) 1 2.995346 1676.70** 0.0162 

(p x 1'1<) 8 0.017816 9.97*· 0.0487 

(P x T) 8 0.267800 149.91*" 0.0487 

(PK x T) 1 0.000256 0.14 0.0229 

(P x PK x T) 8 0.005037 2.82* 0.0668 

E.rror 70 0.001787 

"" P <. 0'05.:. ... P (0·01 

A linear increas. in ffA content in UHf milk 

upto. a storage period of 6 months waS rsported by M.latjs 

(1966). When storad at 40 C for 6 months, thera "as only 

a small increase (1.4 fold), which would not impair thB 

organoleptic quality, but a 2.0 and 2.5 fold increase at 

30D e and 40DC, respectively, which had a very unfavourable 

sf fact (M al at ja, 1966). 
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At high storage tempu rature, a. lIlarkucJ' hydro· 

lys.is of milk fat can occur. Uhen the BDl value _(a 

measure of fat acidity, Bureau of Dai'ry"Industries) 

axcs"s 1.5, UHf'milk is judged to be rancid. Oriess~n 

(19th) storod milk with lipolytic activity enhanced by 

the addition of Psaudpmonas fluorescens at different 

tamps-ratures. He reported that the thresljlold ·Sol 

value of 1.5 \oIas exceeded after stoI;age ley 3 weaks at 

20o e. P,ntul .. end Remamurthy (198'B) while studying the' 

koeping quelity of ghaa packaged in metelli.ed polyester 

pouches ""d. glass bottlos, oburved that the rate of 

increase in ffA !Jaa slightly higher in glass bottles 

than in aluminium laminated pouches. No such information 

is available on the development of FFA in steril izsd 

acidif iad milk beverage. 

5.2.1.2 Thio-barbituric Acid (TBA value) 

The results pe'rtaining to TBA valua of acidified 

milk beverage arB presented in Tabla 5.26, -fig. 5.3 and 

its analysis of variance in Table 5.27. The TEA value 

(expressed as 00) of "1'18 increased during storage from 
v 

0.019 to 0.044, 0.166, 0.044 aQd 0.093 fo r sample. SR, -
ae, PR and pc, respect ively. The maximum increase- IJ8S 

observad in samples stored in bottles at 300 e (Be), 

followed by pc, BR and PRo The ANOVII, (Table 5.27) 

indicated that the per!odtstorage; packaging materials 

and ~etrip. of storage hed significant effect (p ~O.O1) 
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Table 5.26: Change in Thio-barbituric acid value (0.0.) 
a f ANa du ring s to raga. 

Storage 
IeR PR' PC period BC Mean 

(days) I· 'e ~ 

0/ 0.019 O~ 0.019 0.019 0.019 

15 , 0.019 0.020 0.015 0.020 0.018 

30 0.020 0.026 0.020 0.025 0.023 

45 0.024 0.036 0.023 0.027 0.028 

60 D. 03 0 0.034 0.027 0.026 0.030 

75 0.0;)3 0.049 0.030 0.044 0.039 

90 0.033 0.075 0.034 0.071 0.053 

105 0.038 0.094 0.034 0.OS8 0.064 

120 0.044 0.116 0.044 0.093 0.074 

Mean 0.029 0.052 0.027 0.046 

on TBA value. The interaction affect due to period and 

package \iJaS not significant. However, effect of package 

and temperature lJaS significant (P < 0.05). ANOVA also 

indicates that the effect of temperature is more pronoun­

ced than packaging matarials and period of storagu. 

rurther it lJas observed that AMB could be stored for a 

period of 48, .44, 21 end 24 days raspectively, in PR, SR, 

PC and 8 C be fora its T SA value in creased 5 ign if icantly. 

T he rate of increase in T SA value was also abse rvad to 

be faster after tuo mon ths of storage (f ig. 5.3). A 
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slight decrease' noticed in tBA value (0.034) for sample 

stored in bottles at 30°C .for 60 days, 'couirl b,B iJL:6 to 

sample to sample variation. 

Tab1e 5.27: .ANOVA for change in TBA value. 

50urce of variation d.f. M.S.~. f.ValeS C.D. 

Repl icatas 2 0.000067 2.13 

Sto-rage periods (P) B 0.005033 159.31** 0.0046 

Packages (Pk) 1 0.000378 11.95** 0.0022 

Temperatures (T) 1 0.011991 379.58** 0.0022 

(p x Pk) B 0.000037 1.19 0.0055 

(I' x T) B 0.001720 54.45** 0.0065 

(Pk x T) 1 0.00013-8 4.36* 0.0030 

(P x Pk x T) B 0.000045 1.44 0.0092 

E.rror 70 0.000032 

* P (0.05; 

Several ,factors includ ing tempe rature of 

storaga and oxygan content of product al"'. known to affact 

the rate of lipid .oxidation (Parks, 19'"12). Wadsworth 

and 8assetta (1985' observed that the UHT processed .ilk 

stored ethigh_. temperatu.e (3Zo C) and with high initial 

oxygen concentration had higher Tf:lA values than cthe r 
.o.nd Petti I -

samples. S,inghL(1989). obs·erveo that higher T8A values 

in buffalo UHT milk in comparison to cow UHT milk. ThB 
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higher TeA value in buffalo UHf milk could either be 

duel to di(f~rence in cOlllpouit..ion of fat ur ~jU\J tv 

factors relating to processing or storago of mil'k. 

r'lort30Vt3r, buffalo milk as such 110::; high!;)r DmOll,flt of 

~olyun6otural~d f~tty aciJ~ witll four or flve Jouble 

bond:;; as cornpardd to cow milk and hancf3 hc=,s lower 

autoxidative stability and shorter induction p8I:'iQd 

(Rama f'iurthy and Nsr<:!ysnan, 1974). The raL~ of 

increase in T8A values -was observed to be slightly 

higher lin glass bottles than in ffil:ltallised polye.ster 

. pouch9s in case of ghee samples (Pantulu and Rama r'iurthy, 

1988). In the present study also the increaso in TBA 

value was observed to be. slightly higher in glas~ bottles 

than in metallisGd polyest~r pouches. 

5.2.1.3 Non-protein Nitrogen (NPN) 

Change in non-protain n.itrog9n (r'JPN) cnntant 

indicates the proteolysiG of the product during storage, 

The NPN content of AMB was observed to incraase from 

0.0285 per cant to 0.0348, 0.0595, 0.0336 and 0.0565 per 

cant in Brl, B C, PH and PC, Nspectively at the end of 

storage period (Table 5.28). Tho NPN content was 

observed to be slightly mort::! in Cas\J of samplas ~to:ted 

in bottles than in pouches (fig. 5.4). The ANOVA 

(Table 5.29) indicated that the NPrJ content lJas signi­

ficantly afFected by the period of storage (P<:O.01), 

paCKaging materials (P (0.01) and temperature of storage 

(1'<:0.01). The effect of temperatura was found to be 

mote pronounced than pariod of storage and packagina 
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mata r i;;.1 • 

labltl 5.20; Ch<Jn':.ltJ in Non-lJrotain nitI"olj<,m (/~) content 
of A~1B during storf.l'Je. 

3tor.n09 
pcl r iod oK Be PR PC fo'\ean 
~days) 

0 0.0285 0.0205 0.0285 0.0285 0.0285 

15 0.0278 0.0306 0.0282 0.0306 D.0293 

30 0.0287 0.0341 0.0290 0.0336 0.0313 

45 0.0299 0.0373 0.0296 O.OJ5~ 0.0332 

60 0.0315 0.0399 0.0310 0.0385 D.0352 

75 0.0324 0.0457 0.0315 0.0434 D.038.3 

90 0.0343 0.0506 0.0331 D.0569 D.0412 

105 0.0343 0.0555 0.0331 0.0516 0.0436 

120 0.0348 0.0595 0.0336 0.0565 G.0461 

Mean 0.0313 0.0424 0.0309 0.0406 

The ranults obtained in this study ara in 

agreement with those obtained by McKellar !l. &. (1984) 

who observed that the ext~nt of protao1yuis in directly 

haated UHT milk was closely correlated with length of 

storage at ambient temperature. Ms1stJa (1986) also 

reported that the NPN content of UKT' milk increased 

during storage" at a rate dependant on the storago period, 

Sur and Joshi (1988) also raported gradual increase of 

NFN with increese of period of storage in UHT milk. 
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Table 5.29: ANOVA for change in NPN. 

;;iourca of variat ion d. f. M.S.S. r.Value C.O. 

HSpl icates 2 0.0000081 6oo80lfoR 

3toraga periods (P) 8 .• (l[)004858 406.97*" 0.QOOS9 

Pi3 ckagos \Pk) 1 0.0000353 30.01" 0.00042 

Temparatures ( T) 1 0.0029245 2451J.13** 0.00042 

(P x Pk) 8 0.0000035 2.94'·· 0.00126 

(P x T) 8 0.000%921 150.90** 0.00126 

(Pk x T) 1 0.0000118 9.94"* 0.00059 

(P x Pk x T) 8 0.0000007 0.55 0, QQ17H 

E.l'tor 70 0.0000012 

** 1'(0.01 

Increase in non casein protein during storage may ba due 

to the disintegration of casein-whey protein complex by 

protaases at higher temperature of storage. Such protea­

sas either survive UHT treatment and reactivated subse­

qU8~tly during sturage. Proteolytic break dO\aJn of 

albumin nitrogenous Fract ions cause a deere asa in its 

content resulting in the formation of peptidss and NPN. 

5.2.1.4 B,edu cing Sugar 

Whon a sweetened, high acid drink is sterilized 

and 5ubsBquantl¥ stored, it is expected that thu reuucing 

sugar \Jill increase during storage depending upon tha 

temperature of storage. The results presented in Table 
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5.30 and fig. 5.5 inuicate the changes occur~ in 

reducing sugar content during the storage of the product. 

As expected, the reducing sugar content of AMB increased 

from an initial averag'e value of 3.33 per cent to 4.21, 

7.89, 3.86, and 7.59 par cent for SR, BC, Pit and PC, 

Tabla 5.30: Change in Reducing sugar (%) content 
of AM8 during storage. 

Storage 
period 8R. BC PC Mean 
(deys) 

0 3.33 3.33 3.33 3.33 3.33 

15 3.1J 3.57 3.33 3.56 3.45 

30 3.36 4.00 3;37 3.79 3.63 

45 3.37 3.49 3.40 4.15 3.85 

60 3.52 4.74 3.45 4.29 4.00 

75 3. fil 5.50 3.56 5.38 4.51 

90 3.80 I 5.99 3.64 5.79 4.60 

105 3.98 7.03 3.77 6.43 5.30 

120 4.21 7.89 3.86 7.59 5.89 

Mean 3.61 5.17 3.52 4.92 

respectively at the end of 120 days of storage. The 

analysis of variance (Table 5.31) sho.wed that the total 

reducing sugar content was significantly affected by 

period of storage (P(O.Ol), packaging material (P<'O.Ol) 

and temperature of storage (P<O.Ol)lthe effect of 

temperature being more pronounced than period of storage 
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and packaging material. Further it LJas observed that 

the acidified milk beverage could be stored for a period 

of 55, 52, 7 and 7 days in PR, SR, PC and Se, rdspectively 

without significar.t chongBs in reducing, sugar content. 

T he present study indicated that the increase in. reducing 

sugar content was more in samplaG stored in bottles than 

in met all ised polyester pouches at both temperatures. 

Table 5.31: ANOVA for change in Reducing sugar. 

Source of variation d.f. M.S.S. f. Value C.O. 

Repl icstes 2 0.1041 7.05*'-

·Storage periods (P) 6 9.3371 632.73 U [J.099 

Package. (Pk) 1 0.7617 51.62** 0.047 

Temperatures (T) 1 59.1652 4010.71** 0.047 

(P x Pk) 6 0.0576 3.92"* 0.140 

(P xl) B 4.7258 . 320.24** 0.140 

(Pk x T) 1 0.1736 11.76** 0.545 

(P x Pk x T) B 0.0248 1.68 0.198 

Error 70 0.0148 

---
** P t. O. 01 

5.2.1.5 Total 5-liydroxy Nathyl Furfural (IiNFl Value 

5-Hydroxy methyl furfural (IiNF) is ona of the 

inte rmediate p-rodu ct of the Maill ard react ion and its 

formation in milk is largely dependent on the type of hoat 

t"reatment given to milk during processing (Patton, 195'0). 
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HMf is also an index of bro ..... ning react.ion bebJoeo free 

amino groups of prate in and freo aldehydo groups of 

reducing sugars present in any food system. Greater 

the extant of bro1.oKling, g-r.eater is the I-t'If content 

(Patton, 1952; Hodge, 1953). 

The total t-lf'lf content (Table 5.'52 ~nd fia. 

5.6) increased from an initial average value of 

3.93")..1 mol/lit to 7.15"" 23.15,', 6.50:, and 18.S7').J moll 

lit in BR" Be, PR and PC, respectively, at the end of 

Tabla 5.32: Change in total H'lf (~mol/lit) content 
of AM8 during storage. 

Storage 
par iod 8R BC PR PC Mean 
(days) 

0 3.93 3.93 3.93 3.93 3.93 

15 4.24 6.03 4.19 5.12 4.90 

30 4.42 8.04 4.24 6.97 5.92 

45 4.71 9.62 4.45 8.19 6.74 

60 5.54 11.16 5.02 9.99 7.93 

75 5.96 13.84 5.46 12.41 9.42 

90 6.28 16.75 5.67 14.70 10.85 

105 6.89 19.87 6.22 15.42 12.11 

120 7.15 23.15 6.50 18.57 13.85 

Mean 5.46 12.49 5.07 10.59 

120 days of storage period. The analysis of variance 
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(Table 5.33) indicated that the HMF content was signi­

ficantly affected by the pariod of storage (p<. 0.01). 

packaging material (I'( 0.01) and tempereture of storage 

(I' <.0.01). It was observed that the eFFect of tempera­

turCl being mora prunounc:ed than period of storage and. 

packaging materials. It waS also observed that maximum 

amount or t-fVIf was released in Be foll,owed by PC, BR and 

PRo 

Table 5.33: ANOVA for change in total HMF. 

Source of variat ion d.f. M.5.S. r. Value C.D. 

Replicate., 2 0.002 0.01 

Storage pB riods (1') 8 137.673 752.29 .... 0.35 

Packages (Pk) 1 35.132 191.97*" 0.16 

Tempe ratu res (T) 1 1062.321 5804.87 .... 0.16 

(P x Pk) 8 2.414 18.19-* 0.49 

(I' x T) 8 65.482 357.8~ . 0.49 

(Pk x T) 1 15.517 84.79** 0.23 

(I' x Pk x T) 8 1.429 7.81*- 0.70 

£1'1'01' 70 0.183 

.... P <. 0 • .01 

The HMf level in unheated milk is of importance 

in explaining the development of further HMF in heatad 

milk. According to Klostermeyar 21 &. (1978). the HMF 

level in unheatad whole milk was 11.1 }J mol/lit while 
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for whole milk heated for 10 min. at 100°C, value wes 

19.83 JJ mol/lit. widely varying figures for total Hl'lf 

content in commercially processad UHT milk have baen 

reported (Tater, 1979; i'Jettar and Neudts, 1979; Renner 
and "4tH, ' 

and Dorguth, 1911'0; and Singh,~ 1989). Mottar Bt i!l. 

(1979), however, did not notice any rise in concentration 

of HNf during stora'go. T~ay ascribed this to tho 

possibility that Ii'lf is lost by oxidation or other 

transformat ion during storage. 

VaradaraJu ~ i!l. (1988) also repo rted that 

dur Ing ate r i1 ization of bu f ral0 m ilk in pol yp ropylene 

pouches, the HNf value increased from 0,,7 J.J mol/lit in 

'raw buffalo milk to 3(3 JJ mol/lit after sterilization 

at 120~C for 4 minute. The valua further increased to 

4.6,IJ mol/lit when sterilization wes carried out at 

120Dc for 5 minute. further they observed thet browning 

of milk increased approximataly three times during 30 

days of storage at ambient temperature. 

In their study, fink and Kessler (1986 ') 

reported that the H'lf value of UHT milk \Ja~ observed to 

be 3.5 u mol/lit immediately after processing. The 

flavour threshold values of H'lf is about 16 )J mol/lit, 

so that the products of the Maillard raaction may lead 

to a sensory change when the UHT milk is held et 35c C or. 

above. 

Similar reoult. \Jere obtained by Malatja (1986) 

who found that after sto ring UHT milk at 300 C for 6 manthe, 
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the HMF concentration appro.chad the flavour threshold 

value 'and at 40°C the threshold value was exce8datl after 

about 1'[. weeks. In the present study, it was noticed 

that HMf value in AM8 steadily increased with por'5.od of 

~;torago, both at l'ufrlgo1'<:d;ud telll~ol·<.:lture (Soc) on':! 

e16vatud $torago tUllqJt::rature (30°C). Hato of incl'flnse 

waS observed to more in samples stored in bottles than 

in metj;l11 lsed polyester pouches. 

5.2.1.6 pH -
The dota on changes in pH value in AMB 

(1 able 5.34 and Fig. 5.7) showed that it decreased 

significantly after 45 and 60 days of storage in BC Bnd 

PC respectively, while there was no ,s'ignificant change 

Table 5.34: Change in pH of AM8 during storage. 

Storage 
period 6R 6C PR PC Maan 
(days) 

0 3.750 3.750 3.750 3.750 3.750 

15 3.747 3.747 3.750 3.750 3.748 

30 3.750 3.747 3.747 3.750 3.748 

45 3.743 3.747 3.753 3.743 3.747 

60 3.743 3.730 3.747 3.740 3.740 

75 3.743 3.720 3.747 3.730 3.735 

90 3.737 3.723 3.743 3.723 3.732 

105 3.730 3.703 3.743 3.690 3.717 

120 3.730 3.660 3.733 3.663 3.707 

f¥"Jsan 3.741 3.727 3.746 3.729 
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in BR and PH almost upto 90 days (CD, 0.8187). The 

interaction studies had shown (Table 5.35) that the 

period of storage and temperAture had significant:. affoct 

on pH reduction in storfid AM8. The inLsI'[lction between 

pzckaging material and temperature of storage had no 

significant effect. further, it was observed that the 

Table 5.35: ANOV·A for change in pH. 

Source of variet ion d.f. M.S.S. F.Value C.D. ---
Replicates 2 O. [100155 1.18 

Storeos poriod~. (P) 8 0.002825 21.45** 0.8093 

Packages (Pk) 1 0.000229 1.74 0.0044 

Temperature. (T) 1 0.006525 49.54*" 0.0044 

(P x Pk) 8 0.000021 0.16 0.0132 

(I' x T) 8 0.001018 7.73* .... 0.8132 

(Pk x T) 1 0.000068 0.52 0.0062 

(P x Pk x T) 8 0.000091 0.69 0.0187 

£rror 70 0.000132 

packaging materl..l dl.d not significantly affect the pH 

value, although the temperature and period of storage had 

significant (1'{0.01) effect. The simultaneous increese 

in Ii'IF values (Table 5.32) also suggested the possibility 

of formation of various organic acids resulting fall.in 
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pH. Zadow and Chituta (1975) reported that a small 

reduction in pH value waS observed only in UHT milk 

which had been stored for a long time, 

5.2.2 CHANGES IN. PHYSICAL ATTRIBUTES 

5.2.2.1 Sed imc" t 

In most of the steril izad milk based beverages, 

the sediment formation has been reported to be affected 

by factors like initial quality of milk, processing 

condItions and sturage condition!;, The study on sediment 

formation in ,A~19 showed that it increased from an initial 

average velue of 0.17 ml/l0 ml to 0.40, 0.55, 0.40 and 

0.58 ml/1 0 ml of product in SR,· e C, PR and PC respectively 

(Table 5.36). Though the sediment showed increasing trend 

Table 5.36: Change in sediment (ml/10 ml) content 
of AMB during storage, 

Storage 
period BR BC PR PC Mean 
(days) 

0 0.17 0.17 0.17 0.17 0.17 

15 0.20 0.20 0.20 D.20 0.20 

30 0,,20 0.25 D.23 0.23 0.23 

45 0.28 0.26 0.33 0.37 0.32 

60 0.30 0.40 0.30 0.40 0.35 

75 0.28 0.37 0.30 0.40 0.34 

90 0.33 0.36 0.38 0.50 0.40 

105 0.37 0.43 O.3ll 0.47 0.41 

120 0.40 0.55 0,,40 0.56 0.46 

Mean 0.28 0.34 0 .. 30 0.37 
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during~ the stora{jo pari.od t the changes not icod we r9 

undul at ing (f ig. 5.8). At refr igerated tempe ratu 1'9 

(50 :!. 20 C) upto 15 days of storage, the rate of s.ed iment 

in 8R and PR weI's", found to be more or less the s arne. 

The analysis of varic-;nc9 (Tablu 5.37) revealed 

storage had pronounced effect (P l... O. (11) on sed irM)ntat ion 

T abl e 5.3?: ANOVA for change in sed irnent. 

Source of variation d.f. M.S.S. f.\Jalue c. -D. 

napi icates 2 0.000 0.01 

storage periods (P) 8 0.133 42.12"" 0.045 

Packages (I'k) 1 0.017 5.96" 0.021 

Tempe rstu res ( T) 1 0.104 36.68*" 0.021 

(I' x Pk) 8 0.003 0.97 0.063 

(I' x T) 8 0.009 3.31** 0.063 

(Pk X T) 1 O.QOl 0.40 0.030 

(p x Pk x T) B 0.001 0.27 0.089 

E.rror 70 0.003 

.. P (0.05; "" I' (0.01 

than the type of packaging material (P<'0.05). The 

interaction effect had elsa sholJrl thet only period of 

storage and temperature of storage (I' x T) has significant 

effect (1'<'0.01) on sediment Formation, while period of 
. 

storege and type of packages (P x Pk) .and type.s of peckages 

and temperature of storage (Pk x T) had no significant 

effect. 
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r'lshtz (1980) observed that cedimentation in 

UHT milk was usually caused by denaturation of milk 

proteins or precipitation of the salts in milk. In 

zcidifi~d milk bavarag9 also, the sedimentation coulrl be 

due to denaturation of proteinG or due to l::ck a,' 

complete complex fOIlflstion between protein and stabilizer, 

and also due to prscipitation of milk salts. 

5.2.2.2 ViscosJty. 

Vinco;.:;ily i~ nn importont. acpllct uf hovorego 

DcceptaLlility. Chm'lJ8::l occurring in phy&ico-chawical 

propertie~ or A~IB during stortH)0, OlDy altor tho viscmdty 

'of the product. This change in viscosity during. storage, 

may have direct effect on the sensory q~ality of the 

product. 5tud i as on the change:3 in v is cos i ty of AI"'i8 

during storage had shown (Table 5.38, fig. 5.9) that the 

values increased from 8.701 cP to 9.'610, -.10.589, 9.440 

and 1 G. 294 cP for SR, SC, P Rand PC raspe ct ively, ~fte r 

120 days of storage, The increase. in viscosity was 

observed to be higher at 30°C storage temp9ultuIB than 

at 5°C with both types of packaging material. The 

st~tist.ical ;;InalyciG (TobIe 5.39) hud shown that the 

period 0 f storage, temperature of s~orage and type of 

packaging materials have been s~gnificantly affected the 

visco~ity of the 'beverage. Ashton (1965), and Har~)alkar 

.snd Vreeman (1978) noticed rise in viscosity in stored 

UHT mytk hut anI>' in lnter S·t'HJO~;. Whoror;:;, lJ] nne ~. 21. 

(1980) obzorveu thot. during 16 weeks, viscosity ducraased 
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and a considet'able increase lJas observed only after 

32 weeks. In the present study, though the incr6ase in 

visccs ity was not iced in AMB, the maximum increment 

was onl y about 2 cP. 

Table 5.38: Change in viscosity (cP) of AN8 
during storage. 

storage 
period 
(days) 

BR BC PR PC 

0 B.701 8.701 B.701 e.701 

15 B.753 B.823 8.702 e.752 

30 B.840 8.914 8.779 e.B68 

45 8.931 9.1B1 B.818 9.064 

60 9.107 9.381 8.989 9.178 

75 9.204 9.607 9.050 9.353 

90 9.270 9.621 9.260 9.600 

105 9.594 10.251 9.383 9.707 

120 9.610 10.589 9.440 10.294 

Me an 9.112 9.474 9.014 9.280 

Mean 

8.701 

8.757 

B.B50 

8.990 

9.166 

9.304 

9.486 

9.734 

9.983 
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Table 5.39; ANOVA for change in viscosity. 

:iource of V.:I ri at i(.Jo d.f. M.S.S. f.Value c. D. --
Repl lcats£: 2 0.010352 0.50 

Storagl:> periods (Ii) 8 2.396568 116.62"" 0.1167 

Packages (I'k) 1 0.579625 28.21"" 0.0550 

Tempe ratures (T) 1 2.660207 129.45** O. (1550 

(I' x Pk) 6 0.036669 1.69 0.1650 

(I' x T) 8 0.240703 11.71'" 0.165C 

(Pk x T) 1 0.061923 3.01 0.0778 

(I' x Pk x T) 8 0.009962 0.46 0.2334 

£orror 70 0.020549 

"" Pi.. 0.01 

5.2.2.3 Colour (Reflectance) 

Colol:J r is the main sensory characteristics of 

milk and bevereges which is im"ed iataly apparent and the 

only one which has been scientificall.1 investigated on a 

practical basis (Blanc end Odet, 1961). The appearance 

and colour of milk as quoted by Hsu (1970) depend on 

the size gra'CIient of tho fat globule, distribution of 

milk proteins and the browning re-actions. 
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Changes in colour during storage Qf AMB lrJ~$ 

measured in terms of per cent drop in reflectance and 

the results are presented in Table 5.,40. It is ~\lidBnt 

there was 110 drop in per cent reflectance upto 30 days 

of storage in both types of packaging materials. The 

per cent reflsctance started decreasing beyond 45 deys 

of stDrage. In case of Sfl/ t};p ,ro/'locta(fC6 cfroppea 

from 0.37 per cant at 45 days to 2.98 per cent at 120 

daysj while in case of PR the value dropped from 0.74 

per cent to 2.90 pur cent. duriny th!2l oanJt~ period of 

In case of highsr storage temperatura (J0°e) , 

Table 5.40: Changs in colour (;:~ drop in reflectanct) 
of Af'iB during storage. 

Storogo 
period SR BC PR PC 
(days) 

0 0.00 0.00 0.00 0.00 

15 0.00 0.00 0.00 0.00 

30 0.00 D.74 0.00 0.74 

45 0.37 1.49 D.74 1 .11 

60 1.11 2.61 1.49 2.24 

75 1 • 11 2.98 1.50 2.60 

90 1.86 3.35 2.23 2.98 

105 2.24 4.48 2.60 3.35 

120 2.98 5.22 2.98 4.47 

.,.. "vi3raljtJ of three rapl icatas 
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no change in r~fls.cb]nce W85 notic8d till 15 days of 

storage in sampL~:; p<3c~aged in bott.le~; nnd mdt.:ll ised 
c 
polyester pouches. In case of BC, tho value dropped 

day:; 'J :" st )raIJ". 
" 

.J cc ru :.n iJrl 

fraUi 0.74 pi.n cent to 4.[i7 per cant rlllr.inU thu :-;~lme 

period. Graphical rBprS88nt8t ion of ch<:lnye in culour 

fig_ 5.10, which shows clearly th3.t fall lAmB quitt'J 

Mccordin!j to 8urtDn (1904), UHT procl)""in'J 

CaUSt:!.'> only whittlnintd in milk, while in-container 

sterilization causes whitening and browning together. 

T he whiten ing, therefore, makes it diff leul t to soparate 

and interprets thtl browning results. 

5.2.3 CHANG,- IN MICROBIOLOGICAL ATTRIBUTI:: 

Total Spore Count 

Resistance to hE:lat if> a common characteristic 

of bacteria of the genus Bacillus (aerobic) and of genus 

Clostridium (enauroblc). It is' due to pro:wncu or apor~e .. 

Milk; like otl1er foods can be contaminated by Bacillus Dr 

Clostridum organisms, If any of the spores escape the 

effect of the haat treatment, they can Cause problem in 

product during subsequent sto-rage. from the available 

infoI'lnation, it is ssen that clostridia germs rarely 

causa troubles in nor",al sterili.~~g milk, Ililolllu§ 

species .on the other ,hand are common survivors af)d main 



Mostly thermophil ic 'species 
cal:ls 8 of dett1 rio rat ion. 

ars inva1 vad. T he comma rcial techn iquas most widely 

used now.-a-days, do not enable, the spores of all species 

to be destroyed consistently.· However, the numbarof 

that su rvive in' commercially ste~ilized 8acillus spa res 

pr~duct is ft3portecl toololJ. ~ may \/ory betl,J8Gn 0 to 

10 per mI. (surtqn !i !l., 1953). 

Surviving spores can germinate rapidly in 

stari! ized milk, if proper environment is created Fttr 

their .growth. However, the phase of latency which 

precede their germinat ion cen, in fact ~iiiino DUlf B 

vary long pariqd in steril ized milk, many weeks or even 

three months. The l;lltaration of the product due to 

multiplication of vegetative forms, ~ilelr occur suddenly. 

The storage, time is therefore, of great importance in 

steril ized milk. 

Total spore count _of the AMB during storage 

wall studied at different period and tho rasultG hove been 

presented in Table 5.41. Initially, in all sterilized 

samples, total spore count was found to ho nil, which 

showed th8t sterilization temperature and holding time 

used, wara optimum for the sterilization of the product. 

,.., ftsr 60 days 0 f storage, thu total spore count was 

found to OCC1jr in samples in both the pack'auing materials. 

While analysing sampl~:;:. after 120 days of storaQa, the' 

spore counts were found to be 4, 53, 12 and 4{~ numbers, 
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respect.ively, in DB, l.:lc, PRo and PC. The incre<l~:;13 in· 

count indicate probably the surviving spore:,> germinated 

due to change in environmental condition in the prod'Jet 

during storDge. According to Steinbuch (1974) tl16 

5urvivalihility of heat tt3sistant bacterlal SpOrIJ5 

during storage in acid conditions is affected by haat 

activation, pH, thl:l acid used, the molari~y of weak 

aclds and other factors. ~locher and Busta (1983) had 

rsvieued and summarised the information on bacterial 

spore resistance to acid, and explained the possihla 

mode 

with 

of inhibition_) Generally acid conditions 

other envir~antal conditions, influence 

along 

the growth 

Tebla 5.41.' Changa in total spora count (par mll 
of Ar19 during storage. 

Storage ~etiod 
(days 9R BC PR PC 

0 Nil Nil Nil Nil 

15 Nil Nil Nil Nil 

~30 Nil Nil Nil N i1 

45 Nil Nil Nil Nil 

60 3 7 5 6 

75 3 15 4 19 

90 Nil 12 6 L:J 105 6 20 5 

120 4 53 12 44 
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of microorganisms. ,So far, information on effect of· 

reduced pH on bacterial spores arB limited. Although 

study on various aspects of acid inhibition on microbial 

spores needs to be conducted. Erickson and fabi~n (1942) 

raportad tllat thtil thermal resistance of microorg<3nisms 

in acid foods is a function of the chemical compos ition 

of thG pr-oduct and other factors, such as; the amount 

and type of sugar present, pH and type of acid uasd. 

T he affect of organic acids on microorganisms is due 

to tha toxicity of both the hydrogen ion and the 

undissociated molecule, 

5.2.4 CHANG~S IN SENSORY ATTRIBUTES 

Flavour Score 

The samples of A'~18 was evaluated for sensory 

scores at fifteen days interval. The initial average 

flavour score was 7.90 for frsshly prepared AMB (Tabla 

5.42). The flavour scores !Jete observed to decrease 

progressively during storage period. Tho flavour scores 

decreased from an initial value of 7.90 to 6.60, 4.-50, 

6.30. and 4.00 for beverage stored in BR, BC, PR and pc, 

rlispectivaly, after 120 days of storage. 4\NOVA (Tabla 

5.43) indicated that the period and temperature of 

storege had significant effect (p (0.01) on flavour 

scores while type of packages usad had no significant 

effect. The interaction affect also indicated that only 

period of ·storag. end temperature (P x T) had significant 

effect (P I... a.o1) on flavour scores. The flavour scores 



1 able 5.42: Change in flavour score of A~ltl 
du r.i.nu uta rago • 

Sto raga 
period 
(days) 

BR B.C PR PC 

0 7.90 7.90 7.90 7.90 

15 7.90 7.90 7.90 7.77 

30 7.87 7.90 7.80 7.67 

45 7.77 7.33 7.33 7.40 

60 7.50 7.00 7.50 7.00 

75 7.00 6.50 7.40 6.50 

90 6.90 6.50 7.00 5.20 

105 . 6.50 5.17 6.60 5.00 

120 6.60 4.50 6.30 4.00 

£-"Iean 7.33 6.63 7.35 6.49 

Table 5,43: ANOVA for change in flavour score, 

Source of variation d.f. 

Repl lcatee 

Storage periods (p) 

Packages (Pk) 

Tempe r atu res (T) 

(P x Pk) 

(P x T) 

(PIt x.T) 

(PxPkxT) 

E. rrD r 

* .. p < 0.01 

2 

8 

1 

1 

8 

B 

1 

8 

70 

M,S,S. 

11.151 

0.095 

16.178 

0.077 

1.895 

0.179 

0.023 

0.089 

F.Value 

0.15 

124.7' .... 

t.07 

180.93"* 

0.87 

21.19"'* 

2.00 

0.26 

165 

1'\0 an 

7.90 

7.87 

7.80 

7.56 

7.25 

6.B5 

6.15 

5,82 

5.35 

C. D. 

0.243 

0.114 

0.114 

0.343 

0.343 

0.162 

0.486 
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were evaluated on a 9-point hedonic scale. On this scala, 

an averAge of 6.0 is. considerod to he ~;liqht)y or:f~~)ptohln. 

On the basis of sensory reDing, it was found that the 

flavour of AMB stored at S° + 20 C waS acceptable upto 

12U day:;) uf storage in both tYfJos of packages. However, 

at 30° to 1o C, the product had acceptable flavour only 

upto 75 days (Fig. 5.11). 

Body and Texture Score 

The average body and texture score for freshly 

prepared AIlS was observed to be 7.70 on 9-point hedonic 

scele. The s~ra5 wers found to decrease with period 

of storage. The rate of decrease lJaB faster in samples 

stored at 30D e than at 5°C. In case of samples stored 

at SoC, the average scores declined to 7.53 and 7.50 

for 8R and PR, respectively after 120 days of storage. 

In case of Be and pc, the scores reduced to 7.00 and 

6.90 respectively for the samB period of storage (Tabla 

.5.44). Analysis of variance (Table 5.45) had confirmed 

that period of storage and temperatura of storage 

significantly (P(O.01) affected the body and texture 

scores while type of packages had no significAnt effect. 

The interaction effect had also shown that only period 

.. of storage and tamperature of storage (P x T) had signi­

ficant effect on body and texture scora. It is evidant 

from fig. 5.12, that the rats of decrease in body and 

texture scorB in Be and PC \Jas more between 60-90 days 

of storage p9'I'iod. The lOlJest average scorB (6.90) 



Table 5.44; Change in body and texture score of 
AMB during storaga. 

storage 
Pf\ pe r iod OR OC PC f"lsan 

(days) 

0 7.70 7.70 7.70 7.70 7.70 

15 7.70 7.70 7.70 7.70 7.7(J 

3D 7.70 7.60 7.70 7.57 7.64 

45 7.67 7.53 7.70 7.47 7.59 

60 7.70 7.37 7.67 7.30 7.51 

75 7.63 7.23 7.57 7.03 7.37 

90 7.53 7.10 7.67 7.07 7.34 

105 7.50 7.10 7.50 7.10 7.30 

120 7.53 7. DO 7.50 6.90 7.23 

Maan 7.63 7.37 7.63 7.31 

16B 

Table 5.45: ANOVA for change in body and texture score. 

Source of variet ion d.f. 1'1.5.5. F. Value c. D. 
--

Rep! ieat BS 2 0.010 0.71 

Stor~oe poriods (P) 0 0.391 ZO.7Zn 0.096 

Packages (Pk) 1 0.018 1.31 0.045 

Tempe ratu res (T) 1 2.253 165.29** 0.045 

(p x Pk) 8 0.008 0.60 0.136 

(I' x T) 8 0.144 10.58** 0.136 

(Pk x T) 1 0.024 1.78 0.064 

(P x Pk x T) 8 0.003 0.21 0.193 

E.rror 70 U.014 

** P (0.01 
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obtained for Be at JODe, was still higher than the 

minimum acceptable level (6.0) in the 9-point hedonic 

scale. This storage study had shown that body and 

texture of acidifiud milk bsverzQ8 was still acceptahle 

after 120 days of storage in samples packaged in two 

types of packaging materials and stared at two different 

temperatures. 

Colour and Appearr~nce Score 

Table 5.46 showed that the avarclge colour 

and appearance score for AMB was 8.0 initially. The' 

score d~preaeed to 7.93, 7.80, .7.90 and 7.7D after 120 

days of storage in case of SR, Sc, PR and pc, re'pac-

t lvsly. The analysis of variance (1 able 5.47) indicated 

that the period of storage and temperatur.e of storage 

had significant affect (I' <'0.01) on colour and appearance 

on AMB while, the types of packaging material had no 

significant effect. The colour and appearAnCe was well 

above the average acceptable score of 6.0 on 9-point 

hedonic scale (fig. 5.13, and Table 5.46). 

Overall Acceptability S.core 

It is evident frcm the Table 5.48 that the, 

initial average overall a,":ceptablllty score for AMB was 

7.80. After 120 days of storage, the averAge overall 

acceptability scores ~ daclin£~d to 6.10, 4.47, 6.33 
, 

and 4.80 for aR, BC, PR and Pc, respectively. from 

fig. 5.14, it is evident that the rate of decrease in 

overall ac~eptabil ity ::.;core IJU~ gradual till 30 days· 

of storsge. Fuz-thar storage purlod caused the scores 
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Table S.A6: Change in colour and appearance seQ rH 

of AMB duriny s'torage. 

--------
sto rage 
perio 9 
(days) 

DR 8C PR PC rrlB an 

---'--

0 8.00 B.OO B. CO B.OO 0._(10 

15 8.00 7.97 8.00 7.93 7.97 

30 7.90 7.97 B .00 7.97 7.96 

45 7.93 7.80 7.97 7.07 7.89 

60 7.93 7.90 7.97 7.87 7.n 

75 7.90 7.93 7.93 7.90 7.92 

80 7.93 7.87 7.93 7.93 7.92 

105 7.93 7.93 7.90 7.90 7.92 

120 7.93 7.80 7.90 7.70 7.83 

Maan 7.94 7.91 7.96 7.90 

-
Table 5.47: ANOVA fo r chango in colou r and app0tlt"ance 

S co ra. 

Sou rca of variat ion d.f. M.S.S. f.Value C. D • 
..".. 

Repl leata. 2 0.010 1.46 

StoragB periods (P) 8 0.029 4,27*" 0.068 

Packages (Pk) 1 0.000 0.021 0.032 

Tamps ratures (T) 1 0.057 8.56** 0.032 

(P x Pk) 8 0.005 0.68 0.096 

(P x. T) 8 0.012 1.72 0.096 

(Pk x T) 1 0.006 0.90 0.045 

(P x Pk x T) 8 0.002 0.31 0.136 

E.rror 70 0.007 

... P Z O. 01 
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Table 5,.4U: Chanyo in OVOl'oU, accaptollility 5core 
of Ar'l8 du ring storage, 

Sto rage 
period BR Be PR PC f1ean 
(days) 

0 7.80 7.80 7.80 7.80 7.80 

15 7.60 7.80 7.80 7.80 7.eO 

30 7.73 7.70 7.70 7.70 7.71 

45 7.57 7.30 7.70 7.47 . 7.51 

60 7.27 6.90 7.53 6.97 7.17 

75 7.00 6.03 7.00 6.30 6.58 

90 5.60 5.03 6.60 5.30 5.86 

105 6.20 5.00 6.50 5.00 5.67 

120 6.10 4.47 6.33 4.80 5. l!2 

Mean 7.12 6.4·5 7.22 6.57 

to decrease sharply, the decrease being more in samples 

stared at 30°C. ANOVA (Tabla 5.49) had also shawn that 

the pariod of storage, type of package and storage 

temperature had significant efFect (P (0.01) on ovarall 

acceptability score of AN8. Among the interaction 

phenomenon, only period of star,age and temperature of 

storage (I' x T) had significant eFfect (I' <.0.01). On 

the basis of average acceptability score (6.0)', it is 

sean that (fig. 5.14) the product BR and PR are accbpta­

ble aven after 120 days of .storags t where,a's Be and PC 

'are acceptsbla upto 75 days of sturage. 
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Table 5.49: "NOV~ for change in overall acceptability 
score .. 

~Durce of varlat ion d. f .. M.S.S. F'. Volue e.D. 

Rapl icates 2 O.GOS 0.24 

~torage periods (P) 8 11.237 499.10*;+ 0.123 

Packages (Pk) 1 0.332 14.75-;+ 0.058 

Tempe ratu ras (T) 1 11.734 521.18~* 0.058 

(P x Pk) 8 0.029 1.30 0.175 

(p x T) 8 1.293 57.43"* 0.175 

(Pk x T) 1 0.005' 0.25 0.082 

(P x I'k x T) 0 0.026 1.15 0.247 

Error 70 0.023 

"* P (0.01 

The sensory characteristics of acidified 

milk beverage date rio rated during storage. Changes in 

flavour, colour and appeij ral1ce, ana textural char'acte­

ristics ara important in determining the quality of 

product during storage. The available nfiUltS Indicated 

that body and texture characterist ics as well as colour 

and appearance of the product remained acceptable even 

after 120 days of storage period. But the product \Jas 

found not acceptable on the basis ·of flavour 9COt;'S S 

beyond 75 days of storage "han stored at JOoe. However, 

the product was still acceptable 01> 120 days whan stored 

at' 50 C. 
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INTEJ'<-RE:LATIONSHIP GETL.E.E.N VARIOUS PliY5ICO­

CH~f,ICAL I'ARAME.HRS AND 5ENSORY ATTklBUTLS 

At.tempts ware made to correlAt.e thG changes 

observed in some physico-chemical properties .of acidified 

milk beverage with that. of changes noticed in sensory 

BmrBS during storage. The coefficients ,of correlation 

hava been presented 'in Table 5.50. It could ba observed 
, 

that the sensory scores we~e fDund to be highly correlated 

IJith physico-chamical parameters of AMB. Based on the 

.information, prediction aqu.ations were developed for 

sensory scores. 

5.2.5.1 Relationship betusen rlavour Score and 

Phys ieo-cham i cal Paramate rs 

a) Effect of fre" fatty adds on flavour: 

A highly significant. (P(O,01) nurynt.ivo 

correlation (-O.9/l11) !Jas ob~,ervod botlJoun i'luv(Jur scores 

(fl.5) and free fatt.y acids (ffA). As the HA content in 

ANB increas~d during storage, the sensory score decreased, 

The relationship between the flavour SCOrB and f.ree fatty 

acids content during 120 days of storage of AMB could be 

presented by the fallowing equation. 

fL:i = 10.0~40 - 2.2262 ff~ , , • • f • • • (1 ) 

lncr02SS in free fatty acids Elx.pr1J:J~;Od 81; per 

cent rrA or acid degrs£:,' v<llua (AOV) have benn reported 

by many lJorkers in stored UHT treated ase~rtically packaged 



Table 5.50 Co.~frh4.r"'tc or CO'I't1tl..at.lo-n::;'ftI' among vatlcWI's "JjllY1TffO-;'-Ch •• lcal 
an', ;;,G-neory par,amatars of Af':O during storage. . 

FARAME:TERS SED VIS RFt. pH ffA T BA NPN RDS H'lf f'LS STS CAS CAs 

1. Sediment SE:D 1.00 

2. Viscosity '. 
VIS O.Bl 1.00 

3. Re fl ectan ce RFt. 0.73 0.61 1.00 

4. pH pH -0.66 -0.82 -0.64 1.00 

5. free fetty ffA 0.82 0.94 0.80 -0.87 1.00 
a "is s 

6. Th~O-baI:;;itlJric T5A 0.77 0.91 0.76. -;:;.86 0.94 1.QO 
ac~d vallie 

7. Non-p ro ta in 
nit rogen 

NPN 0.77 0.89 0.76 -0.86 0.92 0.94 1.QO 

8. Redu cing SUgar RDS 0.76 0.68 0.74 -C.86 0.92 0 •. 94 0.96 1.00 

9. Hydroxy Ne thyl nr-iF 0.74 0.87 0.73 -C.82 0.90 0.92 0.98 0.98 1.00 Furfural vallie 

10. flavour SCcre fl.S -0.82 -0.89-0.79 0.82 -0.95 -0.92 ~O.90 -0.90 -0.87 1.00 

11 • Body & Texture STS -0.73 -0.78 -0.71 0.72 -0.81 -0.82 -C.89 -0.87 -0.87 0.86 1.00 score 

12. Colour &-appea- CAS -0.48 -0.46 -0.43 2.3S. -0.6.4 -0.38 -0,47 -0.48 -0.45 D • .64 ~, "7 C . .. 
~,..; -' ! • '- '--

ranee score 

·13. Overall aeCQp_ 01>5 -C.82 -0.93 -0.79 0.84 -0.9-6 -0.93 -0.91 -0,39 -8.88 0.94 G.84 ;::.L1C 1.0C 
tability SCore 

-It 'Iielues give lin'ear' corr~lction coaffiofi,3nt-s -." 
." 
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milk ~.schmidt and' Renner, 19?5 L Wadsworth ami 8as s ette, 

1985). Singh and Patil (1989) have reported a' consistent 

rise of ADV in UHT buffalo mi¥\< (both in 5;; onci G,; fat) 

during sto rage. Rann.r (19?9) painted out that thu 

releass of rrA during storage of UHT milk is a ro:.ult· 

of fat hydrolysis ,by eXQcellular lipasBs of Pseudomonas 

speciss uhich are not inactivated during UHT processing_ 

No .uch information is available on stored directly' 

acidified milk beverage. 

b) Effect of thio-barbituric acid on flavour: 

The relationship between the deterioration 

in flavour scora (fLS) and thio-barbituric acid (TBA) 

values during four months of storagB period CQuid be 

given by the following equation. 

fLS _ 8.4722 ,- 39.4999 TBA • • • • • • • • (il) 

CorrelationcO.fficiBnt obteined for AI'lB weS 

-0.9210, which sho .... d highly significant negative , 
relationship (P <0.01) b.t",een flavour daterioration 

and increase in TBA values of' beveraglJ samples. 

Dunkley and Jannings (1951) and Au rand at el. --
(19$9) had also established a cfear relationship bat",een 

the TeA valua. and the development of an.oxidized flavour. 

Motter !l.!l. (1979) ... hile studying sensory chenges in 

UHf milk stored uncooled (200 C) upto 4 months duration, 

.ob-SB rued that desp ita de tar iorat 10n in tas ta, T BA velues 
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did not exceed noticeable level (above 0.055) and hencG 

he disclaimed a possible contribution of fat oxidation 

to- det&rioration in taste. 

In case of AM8, fester date rioral ion in 

taste was observed after 75 days of s,toraga at 30°C 

(fig. 5.3). Tha reason for faater deterioration of 

.teriliz~d AI'IB (preparad from buffelo milk) could be 

attributed to ita higher dagree oaf unsaturated fatty 

acide content, lower concentretion of ~-tocopherol end 

other inherent properties which make buffalo milk fet 

more prone to O/Xidtltive deterioration (Rtimn VJlJrthy an'rI 

N.arayanan, 1974). 

c) (ffect of non-protein nitrogen on flavour: 

A highly significant (P(0.01) relationship 

was obtained (1' .. -O.9044) between non-protein nitrogen 

(NPN) content and flavour scores (fLS) during storage, 

that wes expressed by the equaticn. 

fLS D '10.9710 - 11.0760 NPN . . . . . . (iii)' 

UI-rr milk samples. that .developed bitter taste 

before gelation occurred, exhibited increase in NPN 

con ten t from 0.03 to 0.06 pe r cent, but the re was no 

common laval of NPN before which ·the level of bitternoss 

could be consiuarad os unacceptable (r'litchell and £wings, 

1985). However, in present studies the m~x ilflUfll iricrense 

'0 
in NPN content at 30 C storage temperature W;.l\~ oh";srvou 
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t:D be 0.0595 per cent (Tc.ble ,5.26). t:.van ~'1t thi:> lnvel 

of 1~,K"J, no bitter ttl:.:>tu \JuS uusldrved in thu product • 

. d) ~ffect of hydroxy-methyl furfural value 

on flavour: 

The rslAtionsh,ip betwtj9n ttlO n<Jvljur scortJs 

(fl;j) 2.nrj totEl HI'lf L:ontents durinu 12C1 deys 'Jt.oroye 

of ANa WC,lS exprassed by the equation. 

FLO 

uu ta in~J. 

= 8.5201 0.1871 Hi'lF ••• . '. . . 
A. nElgativll correlation (r = -0.8744) was 

It. wu:...' rctpOl'ct;:J that hiyh If'-If l;(1O-.;untl'LlliurI 

\abcvu 5 ppm) il~ relatud with stale fLWclUr nnd h it.t'<::<r 

tastlr; rJGv.Blopment in stored UHf milk (nottar ,.;it aJ __ , 

F:?''::I). In #\1'18 eliJrio:] storolJlJ p':ri.od or roul' Ilonl-.h-; at 

,'('n:n,JJI.l,: t.ulUpcr;.,{ul'J (~OOC) tltO cotnl (tr!F 1;1l111 {-:11"I. Wt,. 

ub$t.lrvud tu LH3 mnximul') 23.1G JJ mol/lit which coulll llnve 

aff~ct.aJ tha. fh.:vou: scor~s during-· s·toragG vcriod. 

e) £ff8ct of fl:!ducin9 sug<1r a{~rJ ~H un fl ;llln\ r:. 

The correlation hetws1..!n fL"JOUT ~';I.;;Qr\JS 21nd 

cl1anC!i;.~; ncti ced in r:;:;ducing Gugar (itO::.) ~m[l ~H Wfl~j not 

very ili'jh .'"JS cOr.lpaired to rrA and TElA VGluc. Tho 

regres:--,ion of fL-lvour (fLS) on roducirHJ DUY'.n ::Inci ;111 

!.laino f::l)o!pr9! .. HH~d ~"";.i. 

and 

FL5 

fLS 

= 

= 

10.2743 0.7717 ROS • 

-153.1359 + 42.8504 pH • • • 

• (v) 

(v i) 
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? 
The coefficients of detarminatinn (R-) for 

reducing sugar an.d pH warS 0.8125 and .O.6676J re~.:;pe~t.i\lt31y·. 

It may be explained that about 81.55 put C\,:.int and 66.76 

par cent of changes in flavour during storage would be 

due to change in reducing sugar and pH, t[Jr.;pocttvoly. 

f) Relative contribution of intrinsic par'alneters 

to flavour changes, 

The relat ive con tr lbution of lnt r ins 1c para­

meters, such as ffA, TBA value and NPN cont.ent to the 

flavo'ur scores of AI'l8 during storage waS s,tudiad. The 

following multiple linear ragra~sion equations were 

obtained :. 

fLS = 9.6886 1.6648 fFA 10.8310 T8A •••• (vii) 

fLS a 10.0535 - 1.545U ITA - 6.6290 1UA - 1.9109 rJfl~ 

•••• (viii) 

lhe correlation coaffici.ent (r) and coeffi­

cientS of dstermin.tion (R2) for (vii) and (viii) 
? 

multiple parameters ~ere, r = -0.9497, R- = 0.9019; and 

2 r = -0.9511, R = 0 .. 9047, respectively. It was, therefore 

concluded that 90.19 per cent anrl 90.47 per cont .of the 

flavour changes during storage of Af'lB IIJare expl::iined by 

these intrinsic psrslnatara. 

Kala\.. ionuhip b~twaul"I Body and toxLur~ ~C01'f;t 

Bod Physi.co-chemical peramete IS; 

An interdependance of body and texture scores 

(aTS) with those of viscosity (VIS) aM "ediment (SED) of 
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t:l~ proJl.Jct wac obsarv~Jd and r~ljL't:J:.;~;ion of thu rUl"\:\ui' 

on the latter para'!leter~ could predict 61.75 pi~r.c(jnt 

and 53.11 per cent v<Jri..::ltion, N:-,;p3ctively in iii,: body 

aTS = 11.3952 - 0."239 Vli; ••••••• 
(r = -0.765U) 

• (Ix) 

8T3 = 8.0177 - 1.649Z SE~ 
(r = -0.7287), 

.. .. .. • • • • .. • (x) 

The -predictabilit.y of' body find texture 'was 

improved IJhen its rerJression waS takan on viscosit.y find 

oadimant tOQothar (R Z = 0.6433) 

STS = 10.5027 - 0.3056 VIS - 0.6154 SEll •••• (xi) 
(r = -0.8021) 

and Physico-chamical parsliteters: 

a) Effect of HMf and reflectance on colour and 

appearance score: 

Average colour scores for st~rilize(l acidified 
- , 

milk beverag,e remained almost CCinsisten~ durin!) complete 

sto raga pEl r ied (f 19. 5.13) and no apparent change in 

col au r was no t iea ebl B. Chang a in colou l' waG 0 xpe cted 

mainly due to flaillard rdaction between the lysine rmd 

lactosd in stllril iZl3d flu id milk products. 

A~terupts were made to find out correlat ion 
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betw'aen colo~r and <.lppearance scores (CAS) :mJ total 

ft',f content and reflectance values (RfL). 

The colour and appearance scoreSwera found 

to b'e not significantly correlated with ~f (r = -0.4481), 

with renectance (r = -0.4317) and also reflectance along 

with H'1f (r = :-0.4736). 

A nO!,-8 19o if icant reI at ions hip between I-ftIf 

content and CAS showed that ,the -HMf concentration had 

to be vnoy high to ob bain pa rcS ivabls changs in colour, 

sinc~· the concentration of !-fir is an .indirect measure 

a f ext ant 0 f b f.DlJry'ing react ~ons that had 9cCU r red in 

mUk (Burton, 1955; Swartzel !!i !!l., 1980). further, 

it should be notad that a pOD.f correlation prl;;lsumably 

due to th .. fact that !-I'lf is only an inter",o'llato product 

in the complex reactions involvad in i'laillard browning 

'leading to fconation of brot.ll'l malanoidins as the end 

product or it is pos-Gibla that added colour in !:.he ~roduct 

,interrer/ad with the apparent change in colour of the 

produ ct. 

b) Effect of HI'If on rsFlactanca: 

The pfe-dictability of colour in terms of 

reflectan~e (RfL), was appreciably improved when correlated 

with total J-IMf values. ,The regression equation obtained 

is givrm as under. 

Rfl r.: -0.4117 -+ 0.2451 tfVIf •••••••• (xii) 
R2 = 0,5317 
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Tho .t'uflgctanca \laluu3 anu Lotal Ii"lf values 

warB significantly correlated (r - ... 0.7292; P <.0.01) 

and could p~edict 53.17 per cent change in reflectance 

due to! a un it change (0.2451) in HI'IF values during 

storage. 

522.5.4 Relatio.nship between Overall IIccaptability 

Score and Physico-chemical Paramatars 

The overall acceptability i. a combined 

affect oJ al.l sensory attributes. In finding correla­

tion batr..reen flavour scorss, maximum correlation was' 

obtained in case of changes noticed in rrA content • 

. Similarly, among body and texture scores, viscosity was· 

found to have higher correlation with body and textura 

scores. In case of colour and appearance scora, a non-

significant relationship ·waS observed with some of the 

fectors like change. in HMF and reflectance. But it 

was found that colour and appearance in terms of 

reflectance could be poasible to predict with change 

in H'lF values. Considering most ralavant relationship 

among sensory attributes end physico-chamical parameters, 

an attempt \JaB made tD rind out few suitable regression 

aquation., which could become more helpful to pradict 

ovarall acceptability (CAS) of AMB during storage. The 

rollowing 1 insar squat ions wa rs ob ta1ned: 
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OAS = 0.6268 + 0.8938 f~S • • • • • • • • (xiii) 

R2 40 0.8938; r = + 0.9454 

OAS - 13.4861 - 1.6738 ff" - 0.4678 VIS • • • (aiv) 

R2 • 0.9348; r • -0.9668 

CAS - 13.0970 - 1.6427 f'f" - 0.4259 VIS - 0.0249 Rf~ 

R2 _ 0.9354; r • -0.9671 • • • • • • • (xv) 

OAS , ,- 12.3665 - 1.2460 ffA .. 7.4860 T8A -

0.7462 sto - 0.3538 VIS • · · • (xvi) 
R2 ,_ 0.94051 r • -0.9698 

Among ~""sory at·tributes, 'flavour sco res (f~S) 

Df the product baing cDntritlutad ·significant, rr ,; +0.9454; 

P~0.01) to the ,.,verall accaptability scora (OAS). AmDng 

relative cDntribution Dr intrinsic parameters, ffA 

cDntent and vJ.ac".ity of the product together contributed 

93.48 per cent to O.AS as compared ,to other phy.ico­

chamical parameters and henca aquatiDn (xiv) can suitably 

be uead for predicting the shalf lira or the directly 

5.3 COST tSTIMATID'I -Of ACIOIfItll M I~K BtVERoIGE 

The cost of production i. an important 

.. onsideration fot establishing a remUnerative project 

and succaesrul marketing of the product. The CDst of 

any product depende on a number of variable factors and 

capital facilities available. full utilization of 

capacity, services, buildings, equipment, and manpower 

slid administrative .et-up genarally reduca the cost of 

production of tho food product. 
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In the present study, the cost of production 

of acid if ieu milk beverage uas calculated under three . 
heads viz., cost 'of rau materials, cost of processing 

and coot of packaging on the basis of assumptions given 

in section 4.9. 

5.3.1 CDST Qf RAW rlATlR IALS 

The beverege factory with the capacity to 

handle 1000 kg of milk (6.0% fat and 9.0% 5NF) per day 

is expectad to product 4,97,490 litns of acidified milk 

beverage per year (from 1000 kg of milk, 1658.3 litras 

of beverage is expected after aSBuming 1.0 per cent loss 

during manufacture). The raw materials,l cnst included 

expenditure on ingredient inputs used in the manufacture 

of the beverage and ",ere calculated (Table 5.51) to be 

ill. 1.75 per 200 ml of acidified be,verage. 

Tabla 5.51: Cost of raw materials. 

~ilk 
Sugar 

Stabil izer 

Add 

QUant ity 
per annum 

3,00,000 kg 

76,654 kg 

Stab il 12ing sel t 

3,428 kg 

3,994 kg 

383 kg 

12.6 kg 

503 1 it 

Colour 

flavour 

'Rate per kg 
or lit, ill. 

5.50 

8.50 

675.00 

25. 00 

25,00 

130.00 

140.00 

Amount 
(i~) 

16,50,000 

6,51,559 

23,13,900 

99,850 

9,575 

1,636 

70,420 

To(;el 47,96,942 
Return from sale of cream Ii r.,~5,OO/kg - 5,58,750 
.(74.5 kg of 40% crsom por day) 
Cost of raw materials per annum 42 3 , 8,192 
Interest on working capital@16,5%1,16,55.0 

per annum fo r two mantlls 

Total: 43,54,742 
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ClST or PROCE.SSING 

FO,r the purpose of' computing the cost of 

pro~esslng (Table 5.57) .thei investment on labour, power 

and util itias (steam, electrfclty, water, etc), op~rat lng 

supplies-, laboratory charges. refrigeration, depreciation 

etc. were considered as detailed below. 

5.3.2.1 Skilled and Unskilled Labour Charges 

. . 
In artier to manufacture 497490 litres of AMB 

per year, the type and numbs r of personnel needed and 

thair \Jagas (as per currant regulations) have been 

detailed In Table 5.52. 

Table 5.52: £xpenditure by \Jay of labour charges. 

Poreonnel Numbers Sal a ry / pe rson TO,tal expo 
per month per annum 
. (Rs) 

1. ractory manager 1 2500 30,000 

2. Shift Incharge 1 2000 24,000 

3. Techn icians 4 1500 72,000 

4. Sami-skilled worker 5 1000 60,000 

5. Unskilled labour 10 BOO 96,000 

6. Clerk (office-cum-
stare) 1 1500 18,000 

Total: 3,00, 000 
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powor and utilities 

The expenditure on tho pouer anrl utilities 

was cal cul+ated on t he bas is' of ind iv idu a1 component 

consumpt ion during the period of the baverage manufacture. 

a) Elactricity charges: 

The eXpenditure on electricity consumption 

was apportioned on the basis of horse powar hours (HPH) 

taken ae equal to 1 KUH electricity. Horse power hours 

were celculated by multiplying' the horse power of a 

motor w·ith the number of hours if worked during the year 

for a particular oparation (Table 5.53). The alectricity 

is to be purchased in bulk and tha cost of 1 kwh (per 

unit) is taksn as lis. 1.00. 

Table 5.53. E:lectricity charge. 

Nama Dr unit No. 

1. MUk pump 2· 

2. Cream sBpa-
retor 1 

3. Rotary 
steYU.izer 1 

4. Homogen izer 1 

5. Rafrigeration 
unit 1 

HI' of 
. motor 

1.0 

0.75 

10.00 

7.50 

5.00 

Hours used 
psr 8nnu~ 

600 

150 

1500 

510 

2400 

HPH per Cost pEir 
annum annum 

1200 

112.5 

15000 

3825 

12000 

32137.5 

(Raj 

32138.00 

or 32138.0 
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b) ;-.taam charge~_; 

It was assumed that the steam' generated by 

mini boiler (capacity: 50 k'~, of steam per hour) would 

be sufficient for different processes, such as for€!-

working, heating, sterilization, cleaning etc. The 

total expenditure on steam in the form of electricity 

charges have baen celculatGo ae folloLJs: 

t:lectricity consumption rate 20 kWh/hour 

Hours used par annU"rn ~ 2.50 hra/day .-., 750 hours 
, 

Tnerefo_r8, Kwh per annum-. :;ZO-kwh/hDur-wculrt be 

••• '" 15,000 kwh; 

Therefore, cost per annum IilI "'. hO/kwh 'woulrl bo 

•••••• It. 15,000 

c) Water charges: 

• The amount. of water required for r'ror':9n~ inlJ 

as '",ell as clar:.nino during the manufacture of ocidifiod 

milk beverage ."'as considered ,to cost about I;";, 20.00 per 

dBY. Therefore, total expenditure on water per annum 

wouldb~ "'.,6000.00 

Table 5.54:. t:x.pllnditure on power and utilities. 

Component Amount per annum 
(Rs) 

1 • Electricity 32, 136 

2. Steam 15,000 

3. lJater 6,000 

Total 53,130 
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Charges for Operatio9 Supplies 

The expenditure incurrlild by variouf; con$L1mable 

articles required for p.roper and smooth funct.ion Lng of 

the factory, have been detailed ao follows. 

Table 5.55: Charges fof operating supplies, 

Suppl ies Cost per annum 
(Ic) 

1 • Clean ing and sanit.~zing materials 

reepol 2,500 

Sodium hydroxide 2,000 

• lJash ing soda. 2,000 
Nitric acid 1,700 

Blaaching powder 1,600 

2. Lebo rate ry charges 
(Glp.s!~wares and reagents) 7,500 

3. Spare and maintenance of 
e quipmen ts and ma ch ina r iSB 15,00(1 

4. Miscellaneous 1~,OOO 

Totel 44,500 

Depreciation of Building and E,guipments 

ror calculating. depreciation (Table 5.56) on 

building end Bquipment, a 'useful life' {'Incl 'SlJlvAge value' 

at tho end of useful life WBI'S assumed. Tho unnlln! cost 

due to depreciation waS calculated as under: 

Annual cost due to 
depreciation 

Initial cpst - sal vega value 

Years of useful life 
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~ 
Table 5.56: oepreciation on building and equipments. 

Building and 
equipment. 

Building 

IJsighing scala 

l'Iilk receiving 
ten,k . , 

Orig inal 
value 
(1<1) 

,5, DO, 000 

5,000 

50,000 

l'Iul t ipu rpoae 1, DO, 0.00 
tank with stirrer 

N ilk stendardi-
zation t'ank 10,000 

.Milk pumps 14,000 

Cream ssps rate r 15, 000 

Homogen izar 2,70,000 

l'Iini boiler 30,000 

Batch type 
s ts~ il ize r 25, 000 

Alumin ium milk 
cans 30,000 

Can washing. 
unit (manual) 5,000 

Can steaming block 2,000 

BotUe washing 
machine (hand 5,000 
operated) 

BotUe filling 
'machine (hand 5,000 
opereted) 

Crown corking mach-
ine (hand operated) 2,500 

Refrigeration unit 
for cold storage 60,000 

T ctal : 11,28,500 

Salvage 
value 

(1<1) 

5,000 

250 

2500 

5000 

500 

700 

750 

8100 

1500 

1250 

1500 

250 

100 

250 

250 

125 

1800 

29825 

Depreci­
ation 

(%) 

2.5 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5. (l 

'OsprBciation 
pe l' annum 

(1<1) 

2,375 

4,750 

475 

665 

712.50 

13,095 

1,425 

l1B7.50 

1,425 

237.50 

95 

237.50 

237.50 

118.75 

291 C. 00 

42558.75 



192 

5.3.2.5 Interest on Bulldinq and E.guipmants 

The intersst at the rate of 16.5 per cent 

per annum was calculElted on total invBsthLent of 

Ik. 11,20,500, was found to k;. 1,86,202.50 per ye<:u'. 

5.3.2.6 Totel cost pf Processing 

ThB total cost of processing for 497490 lit. 

of acidified milk beve rage per annum would be lb. 6, 26,3~9 

as per the details givlin in Table 5.57. Tila cout of 

processing per bottle (200 mlbeverege) worked out to 

be lb. 0.2518 or 0.25. 

Table 5.57: Total expenses incurred in processing. 

Component Amount 

1. ,Skilled and un~lled labour 

2. power and utilities 

3. operating supplies 

4. Oep reciat ion on bu 11 ding 
and Bquipmants 

5. lnterest on building and 
aqu ipmants 

Total 

(ro) 

3,00,000 

53,138 

4 1',500 

42,558.75 

1, Ofi, 202. ~O 

6, 26,:'1~J9.25 

or 

6,26,399.00 



CO,l OF Ph Q;I\G INC 

The cost of p~ckaging materials including 

glass bottles, crown corks and wooden crates were 

considered as consumatJle items. The cost due to these 

items werEi colcul;Jtod as per aS8umption:, gil)cn in 

Table 5.58. 

Tabla S.5~: Cost of packaging. 

Items Assumptions Cost pe r onnum 
(1<.) 

1. Glass bottles: Cap. 200 ml 

2. Crown corks 

3. Wooden cretes 

Rate: Is. 2.50/bottle 

sto ck~ 12 days 2,09,7BB 

Consumption: Ift 25 trips 

Int~rust ~ 1G'i'%a~um 
for 12 mont"s 

kate 

Sto ck 
: ''''.O.12/cork 

1 rnon th 

Co~f;L1mjJtion: Single 
s !rvice 

In to rest tl 1 &S'?ar;e;UI;1 
ra r onl;) mon -.11 

Cap 
Rate 

Stock 

: 24 hottleG/cr~lt.o 

: fl:3. 25.0/cr~te 

: 12 days 

Consumption: I'! 100 trips 

Inta rest i& 1 ~a~riurn 
for 12 moni.ilS 

42,952 

--"-'-.~.-.-.- ---"_.-
T atal : 
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The break-up of the total cost of m<'ml!fc.1cture 

per bottle (200 ml beverage) of acidified milk- bever",olga 

has 'been pres8_ntad in Table 5.59. 

Table 5.59.: E.stimated cost of manufacturo of 
acidified milk beverage. 

Cost per annum Cost per bottle 
(Po) (10 ) 

Component 

1. Raw.materials 43,54,742 1.7507 or 1.75 

2. Processing 6,26,399 0.2518 or 0.25 

3. Packaging 6,35,338 0.2554 or 0.26 

Total 56,16,479 2.2579 or 2.26 

/ 

r 

Tha cost of t'o:l\J materials, proco~:;~ing, 

packaging and total cost of manufactura[P'or iJottlo (200 u;l) 

of ready beverage ~as found to be 1.75, 0.25, 0.26 and 

2.26 rupees", respectively. If the volume of operation 

is incrsE,sed beyond 1000 kg per dey, the cost of manu­

facture per bottle is expected to come dovn furthor. 
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6 0 SUm;ARY IINO CONCLUSION • 

6.1 uiract acidification iu a naw approoch in 

making product~ simUar to c.:ulturs type; dairy products. 

Attention is drawn to the growing awafElnfJas in dovClo-

ping novel type milk basad boveragaE> and to the scope 

for development of dirbctly acidified milk hased 

beverage. £mphasi~." is al~:;o laid on the ir!lportanco of 

appropriate packaging system especially the aseptic 

packag lng. 

6.2 Manufacturing tachni.ques attempted in the 

preparation of vari.Jus types of acidified milk boverage 

have baan reviewod. £ Ffact of add i ticn of hyd rocol10 ids 

in improving the protein stabilIty in acidified milk 

system and their role in certain dairy product manufac-

tura have been discussed. 

6.3 The scope of the present investigation included 

stan'dardisation teChniques for the manufacture of acid i-

microbiD-fied milk beverage, study of physico-chemical, 

logical and storage characteristics of AM8 and 

computation of cost of production of acidif>ed milk 

, 
beverage as par the e;tonc!!1l.'dised teChnique. 

6.4 Materials and mathoris used in the preporot ion 

of acidified milk ueverage antJ the various analyt1cal 

techniques used in evaluating the product are elaborated. 

6.5 Process optimisation' waS carried out for tha 

manufacture of acidified milk bever~gB. 



u.5.1' 
:'ducti.cl'\ of I'd-sugar comtlj.n'ltion and type 

P ho':;;',horic.: acid 1.J'~:l·d mord <:JccGptablc at pH J.75 lJith . , 

Four lC\l8)g (14.1b. iF on·1 20,() of sugar. 

u i u .' 

acceptablE; during pr(;:liminal'Y trials itself. 

6.5.1.1.1 stu,jio~; on optimisation 01' pll d) ",oJ'jnr 

level using citric acid had shown th~t t;&Vi:JI'89iJ ;J~8par(;I(1 

G.5.1.1.2 

t"; tG ~u L' 

6.5.1.1.3 

uDinU lr:ctic 

aI 
~l curni: in: ~ I' rl~ [I 

stud is!:; on, opt.imisation or pH and su£·nr 181}81 

acid had nhown th8t bevarogn p I:'~p;, r,.!r\ Hit!1 

pH of 4.25 ,"lnd 15 ,.I(Lt' cunt 8U.9 Dr I.J Of., mOL: :... :Jl:cdtJL',[I)U. 

6.5.1.1..4 Basad on the flavour scorc~ obtain~d for 

ecidifiE1.d milk bevel'miG pz~parsd "':th cl·tr.; ..... h h . - "'- "'- p o.~,~) ~rtr:: 

Bnd l&btic EeL-) ,d1th four .1eV9J.[,· or' sugar. " 11 1.1:'~: FOlln.r 

th8t I)H1XiJ;1Ufll fl~·'\J'-','.!r :';(:"L'" .','.']." "1·1""'" 1 l 1 ~- ... ~ d'_" lUI '~' :::lIilP U 

pr<lp:J.rn.J ,;,ith ph'Jst-:horic 3cid at ::I pH of 3~ 7:5 Ld1d tJlth 

Ie ~e!, L:'mt ,:;:uni3r'. 
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6.5.1.2 :>tabil i.yal:ion of prot.si.n in :;lCiLi V' i.,]d ;.1.i.1!~ 

syster:, LH-.;; at teFl~b.HJ wit.h 8dd ition of SLlh ill;"; r:;. 

6 5 1 "1 ~l'UcJl',·.~ un init.1<11 ~;I;l:.;:ction hud Lndic;.tc:r~ . . .... ~~ 

that tl.JO typt.l:; Df tJuct i.n Llncl two gr.'1de~,; of cr:iC coulrl ho 

triad f01" illlpruvin'j thd Gt;)lJi) ity of acirliflcd milk 

'3ystem. 

6.5.1.2.2 

improved as tilt":; luvtJt of c<1rL,oxYI,)sthyl ci.l11111()~;·J (mL~iI Lum 

. . t ' Vl.SCD51 -y J was incrf:lased from O~8 to 1.2 par ,-:03nt. 

Studies on optimisation of 'level of CrlC in 

acidified milk system had shown higher flavour, body 6rItA 

texture score and lower viscosity in AM8 coul:! be 

obtained when the lavel of !l'1C was maintained at 1.15 

per cant 1 eval in toned milk. 

Trials on optimisation of level of milk .']01icls-' 

in Af'18 had indicated that dilutIon of coned milk with 

water upto a roUo of 70:30 improved the organoleptic 

scclle. Further dilution caused fhe sensory scores to 

declino. 

Among tho two ctabilizing salt" triad in 

beverage ~o irnprovG the senao!)' scores. addition of both 

had shown ,/improvement in certain sensory scores. The , 
improvemol")t was observed to be more in case of trisodium 

citrata than dlabaaic potas6ium phospnate, Tricodiur.l 

·citrate at 0,09 per cent level gave h1a/ll:!r SGnHory 8coras. 



198 

6.5 .• 1.5 Stud!. •• on optimisatIon of "type and level of 

added flavour in AI'I8 had .houn p~neappla flavour at the 

rate of 1.0 ml pDi' 1 itra of b.eversgB \Jaa most acceptable. 

Consumer preference trials on colour leval 

in AI'I8 nad ,shown that lemon yellow colour at the rate of 

2.5 ml of 1 par cant solution, per litre of bevot'aga waB 

found to be mo-ra acceptable. 

Besad on the optfmis'ation trials, a standar-

dised technique for the ma~ufacture of AI'IB is suggested. 

The analysis 0,1' AMO had shown t.he pH of thn prorl'Jr:1; 

varied between 3.74 to 3.76 with' an average of 3.75. 

The average total solids (per cent), fat (per cent) and 

protein (par cent) ,,,ere found to be 22.04, 1.69 and 1.79 

raspsctively. The average vi.co.~ty of AMa was obsorvad 
~ 

to~ .701 cPo 

6.5.1.8 The consumer acceptance trial on Al"1B had 

shown that out of 530 consumer, 103 (19.4;~) ret.eo this 

product as excellent and 211 (39.81Jb), 176 (:53.21;,), 

34 (6.42,C) and 6 (1.13%) rated the product eo very good, 

good, \ fall' and poorly acceptable, respectively. It wen 

also observed that the liking of the product differod 

with diff~rent age groups. fU1:trlf;;lr it \Jas noticed thrlt 

the acceptability scores were more .or lesG similar among 

both male and femala consumer. 

6.5.2 Shelf-life studies on acidified milk beverage , 
carried out For 120 days et 50~ 2°C and 300~ 10 e tempe-

rature, 
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6.5.2.1 Shelf life studies on 11MB indicated that rFA 

ccntBnt increased during the storage period. Naximum 

increase (2.720 AJ aq/ml) in ffA waS noticed in Be 

followed by'Pl:,BR and PRo Rate of ineraase in ffA 

content. waS observed to slow upto 45 days of storage 

but increased at a faster rate during subsequent period, , 
the rete of in'crease being f.ar more at 300 e of storage. 

The rate of increase if! rrA ,content was observed to be 

more in samples stora'd in glass bottles than in metallised 

polyester pouches. 

6.5.2.2 The TeA value (expressed as 00) of AMB 

increased during storage from 0.Q19 to 0.044, 0.165, 

0.044 end 0.093 for sample"" JR, DC, PR and PC, r"Bpecti­

vely. The rate of increase in'19k value woS observed to 

be faster after two months of storage. The incrsose in 

TeA value wae"observed to slightly highor in gloo$ 

bottles than in metallised polyester pouches. 

6.5.2.3 NPN content of AM8 was observed to increase 
, 

from the initial value of 0.0285 par cent to 0.0340, , . 

0.0596, 0.0336 and 0.0565 per cent it'> eR, BC, PR ~nd pc, 

respectlvely. The increase in NPN contsnt uaS observed 

to be slightly more in case of samples stored in bottles 

than in roetall isad polyester pouches. 

6.5.2.4 T he reducing sugar level in AMB increasod 

from an initial "alue of 3.33 par cant to 4.21, 7.89, 

3.86 and 7.59 fOl'''jH, BC, PR and P'G, respectivaly. The 

increase in raduc'ii)9 sugar content was observed to be 
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I " 
mors in semples stored in bottles than in matallised 

polyeatc:i:r pouches .• 

6.5.2.5 The total If'If content inereasad from an 

initial value of 3.93 /oJ mol!lit'to 7.15:" 23.15",6.50' 

and fe.57:' J,J mol/lit in BA,Se, PA and PC ra.pecttvoly. 

The rata Dr increase wae observed to be lOor~ in samples 

stored in bottl.s than in matalliaed polyester pouches. 

6.5.2.6 The pH in AMB was observed to decNase 

signUicantly aftar 45 and 60 days 'of storage in Be and 

PC respectively, there was no significant chango in DR 

and PA almost upto 90 days. 

The sediment formation in AMB showed that it 

incrassad from initial value of 0.17 ml/10 ml to 0.40, 

0.55, 0.40 and 0.58 ml/1O ml in SR, se, PR and PC, 

resp8_ctively. Though the sediment formation showed 

increasing trend during storage period, the changes 

noticed \Jere undulating. 

Studies on the changes in viscosity or AM8 

durin-g storage had shown that the values increased ffom 

8.701 cP to 9.610, 10.589, 9.440 and 10.294 cP for BR, 

Se, PA and pe, raspectively. Tha rata of viscosity 

increase \Jas observed to be higher at 30°C storafJG 

temperatura than at SOC. 

Change of colour in AMB -measured as por cent 

drop in reflectanco was nCot perceptible upto 30 days of 

storage in s3Hlplas stox"ad at SDC. In casO of highar 
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storage temperaturBof 30°C, no change in reflectance 

noticed· till 15 days of storage. 'The docrua"" in pur 

cent reflectance. was quite considerable during storage 

after 30-days. 

Total spore count of AM8 samples ware 

cUf'¢1">/fad ~ nil upto 60 deys of storage. After 120. daYS 

of storage the counts were found to be 4, 53, 12 and 44 

itl..BR, ee, PR and ,pC; respectively, indicating probably 

!he'surviving spores germinat''''S· due t'o changes in anvir-on­

mental condition in the product du ring storage. 

6.5.2.11 The flavour ecotes of AMB decreased during 

storage from initial value of 7.90- to 6.60, '~.50, 6.30 

and 4.00 for [JR, Be, ffi and P"" respectively, aftsr 120 

days of storage. Ifj~ pEfriod and t-arnperatura of storage 

!.fa ra found to have 5 ign if ican t af fe ct on fl aVQur while 

type of packsging "'atorial uoed had no effect on flavour 

during storage. On the basis of sensory rating. it is 

observed that t.h'3 flavour score of AM8 stored at SoC 

was acceptable upto 120 days of storage. At 30°C of 

storage, the product had acceptable flavour score only 

uptu 75 days. 

6.5.2.12 80dy and texture scores wers also found to 

decrease with the period ur storage. In C<:JGO of SBfn\Jlos 

stored at SoC,. tile average scores decJ.inod to 7.53 to 7.50 

from th~ initial score of 7.7"0 in 8ft and PR, ra~pectively, 

after 120 days. In case of Be and PC the soores were 
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7.00 and 6.90 respectively for the same"period. In aU 

samples the body and textut's scores werS- found to be 
acceptable, av.an after 120 days of storage. 

> The colour and .appearance score for Al"'lB 

decreased from initial score-of 8.0 to 7.93, 7.80, 7.90 

and 7.70 for sa,- trt; PH and PC~pectiveIY, after 120 

days of storage. 'f he colour and appearance scorS were 

found to be well above the average acceptable SCare of 

6.,0 on 9-point- hedonic scale during" the entire period 

of storage under present invest,igation. 

4.5.2.14 The ovsral1 a'ccSptability,sco:C!3 of AM.8 

decreased from tho initial score of" 7.60 to 6.10, 4.47, 

6.33 and 4.80 fat eR, Be, PH end jlCJ res pe ctivoly, aner 

120 days of storage. Sample. of BR and PR stored at SaC 

ware found to be acceptable tlven upto 12'0 .:lays ·of stors!)e 

whereas samples of Be and PC y8ra accaptablA upto 75 days 

of storage on the basis of acceptability of score of 

6."0 'on 9-point hedonic scnla. 

Attempts ",ere made to correlate the Changes 

observed in some physlco--chBmical properties of ANa with 

that of changes noticed in sensory scores. 

6.5.2.15.1 A hi~hly significant negative conulntion 

(-0.9461) was observed botween flavour score ·imd ffA 

contsnt in Af"!B. between'TE:JA value and flavour score 

(-0.9210), NPN and flavour,score (-0,9044) and i-l',f value 

and fl:'lVour score (-0.874 1+). The corrall3tion between 
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flavour ocorea and ci1ong("ll3 not~_c~d in I'educin'~ :";L:'Y:,f 

contont fll,'J 1111 uf }o\!~IO wore not hitJ\, ;:L .. cnl~\tJ;.\l-,,"d Lo ffAAnd 

TOA. The relativo contribution of intrinsic fl:lrarn(~tC!r~> 

such as frA, TBA value and NPN conteryt to the flavour 

:5oor88 of M1B duril'lg storage had shown that IJO/.l~ pot" 

cant and 90.47 par cent of tile FlavD,ur changs;, during 

storage of Aj\"IB were explained by these ,intrinsic 

pa ramete rs. 

6.5.2.15.2 The ~,rodictability of body and tcxtUI'U SC01'e 

wa;; obsarved to bu il,lproved when its ret] r~S5 ion tJOS 

considerud on Vi;icos~ty and sedimont together (n2 = n.6t(n). 

Colour and "appearance ·9COrI:3S ware not found 

to bG significantly correlated with U'1f value (r == -O.44IJ1) 

with rc3flac!,;ancd (r == -0.4317) and also :r;efl'3ctnnco alonf] 

with H'of \or = -0.4736). The reflectance v~Jues and tot:11 

IfV1f volue.:; W8f\-l o!J::erv~d to he ni1)nificf.lntly correl:1terl 

(r = +0 .. 7292) and could predict. 53.17 per cent chan1)os 

in reflectance due to unit change (0.2451) in 11"1F" values 

during: storage • 

• S.2.1E.4 Among ~en~ory attrihutas, flavour ~COt',:R (fL'3) 

contributod significantly (r = 0.9454) to tho o\for<'Jll 

<'I ccertnh il H.y G CO TO (OAS.). ArnonQ raI;'1t \ vn Cr.nl. rUlIi!. ion 

llf intr.in~.ic pCrllli1utUl::;t rrA r;nrl'LunL .'lnd t1i:;t.:ll:..1L'j uf 

thu product tog~Lhl3r Wclru found to· :::untributa 93.l~n per 

cent to Oh:i as compared to other physico-cham~c<ll 

parawo~~rJ. 
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T he cost of 'product.ion of acidified milk 

beverage ss pe,r t.he s"Landardised technique was worked 

out under three hea~ ,i) cost of raw material, (li) cost 

of proc,.,ssing and (iii) cost of packaging. 

Raw material cost has bean worked to .be 

1$. ,.7507, Hs. 1'.75 per 200,ml of acidified beverage. 

Cost of processing has bean uorkad out to be 

~. 0.2518 or~. 0.25 p~r 200 ml of acidified milk beverage. 

,Cost of packaging is 1J0rked out to be Rs. 0.2554 

or /l;. 0.26 per 200 ml of acidified milk beverage. 

l'hs total cost of manufacturing of AMB 

packagad in bottlas (200 ml capacity) is expected to 

~. 2.26. If the volume of operation is increased beyond 

'1000 kg per day, the coot of menufacture per bottle is 

expected to comB c!own ftlrther. 

Majority of the soft drinks sold in the, market 

have lass than 10 pe r c~nt total sol ids. lng rud ien ts 

present in these &oft drinks arB sugar, flavourings, 
• 
colours, acids and carbondiaxida. 'Soft drinks have 

become very popu18T and their growth in Indian market in 

recent yQars is phenomenal. The cor.t of each bottlo of 

populBr b rand of so ft drink (200-250 ml) vary betweon 

f:S. 3.00 to 3.50 in retail outleta. Since there is a 

.tremendous consumer preforonce for .soft drinkB; if a 

n,utrltionally battElr variety of soft rlrinks is made 

available. It is hoped that thia may b.B race ivorJ well 
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~y the ccn~)ulTlinD public. Thi:;; gap could easily bo fi.l 1.ed 

by directly ucidifiud milk bevorage:. Milk baser! l'overages 

have besides mill< fat and protein, other nutrients 

1 ike miniJr<Jl~', and vitamino derived from milk. Therefore, 

it is defin.ite!y a nutritionally superi.or beverage 

than ordinary carbonated soft drink. The technological 

prOcesD developed t is simple and ~ould easily be adopted 

by any deiry factory, c'r private entrepreneur for the' 

product,ion of directly acidified milk ,beverage. 
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ANNEXUR£ I 

lVALUAT IUN C/lKJ fUR Hi:JUN IC RAT ING H:;T FOR 

A ClOlflED NILK B£VERAGL 

Bat'eh ~lo ••••• 

Nama of judge ....... 
Date 

Time 

. ..... 
• ••••• 

Pleas~ rate the samples for quality attrJbuttJ., ~,ccording 

to the 9-point Hecionic ::;c\:ilo given below: 

1. Liked oxtramoly 9 

2. Liked very much 8 

3. Liked moderately 7 

4. Liked ';litJhtl~' 6 

5. Neithor liked 'nor 
dislikad 5 

6. Llisli.kad slightly 4 

7. Dis1 ikod modl?rately 3 

s. Oisl i\.:'Jd v8ry much 2 

SI. Oislik-Jd extremely 1 

tha r c; ct E:1 r is t 1 cs jamplo (-; o. 

Flavou r 

8wdy Bnd texture 

Colour and appear[:nG8 

Overall accaptabil ity 

Remor!.::., if' any 

Sample i~o. 1 

2 

~ 

4 
,. , 

---
1 

----_ ... _-_._-_._ .•. __ ._--



PRCFOI<fiA fOR (x;r'i,Uri~R Ri:SPON$E Of ACIOlfICD 

I'IILK eEVERAGt. 

-'Please ans\"IBr the following quest.ions 

1. Age; Und~r 16 •••••••••• 

2. 

3. 

25 to 50 •••••••••• 

Sax: . ........... . 
Uccup.Jtion one! Dasigno.t.l.on 

• 

4. 00 you 1 ike sou r drinks? 

c:.xtr(;tlTli:l'j ••••••••• 

l'lodorai(;lly •••••••••• 

~)1 ightJ y ........... . 

Do not like •••••••• 

16 to 25 •••••.••••• 

Over. 50 . .......... . 
Femcle •••••••••.••• 

. ..................... . 

. ..................... . 

5. Pleaoe place chack .mark <-/) to indicotu you, rot.inu 
of the product: 

Acceptable runge 

10. £.xcelJent •••••••• 

9. va ry good •••••••• 

~ 
B. Good •• 0 •••••••• ,0 

7. fair ,. •••••••••. 1 

6. Poor •••••••••••• 

6. Remarks, if any 

,Oat" 

Ndn-aCcol;tallle ranye 

5. Slightly unrio"irable ••• , 

4. Oaf in i tel y 
s irablf! 

:5. -Unpleas3nt 

unda-

•••••• 
. -........ . 

2. very unplensBnt ••••••• 

1. RspulGivo ••••••••••••• 


